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Even in a field as intensively cultivated 
as child development, one issues a new call 
for research manuscripts with some trepida- 
tion. To the special editor for this number 
the response appears most gratifying with 
respect to quality, but not representative of 
the whole pattern of research over the coun- 
try. There are eloquent omissions of re- 
search laboratories and institutes whose work 
is uniformly stimulating and important. Un- 
fortunately, journal needs and laboratory 
output cannot be correlated on short notice. 

The studies presented here achieve a con- 
sistency of approach if we view the whole 
field of child development. First place is 
given to Wellman's study of changes in IQ on 
the part of pre-school children not only be- 
cause of the intensive nature of the attack, 
but because of the highly important bearing 
these data have on the whole problem of na- 
ture and nurture. Fisher's article clears 
some of the ground previously covered (less 
technically) by Piaget. 

The next group of studies is of primary 
interest because of the attention paid to 
methodology. Jones and Wilson have dis- 
covered a factor long overlooked in the 
method of twin control. Olson and Wilkinson 
have further refined a measure of child be- 
havior in terms of its effect upon other 
children, Waring reports an extended study 
of child personality and presents an elabo- 
rate form for observation, It should go far 
to bring order out of the great chaos of 
discrete and subjective observations of 


INTRODUCTION 

















children. Similarly Hagman describes a meth- 
od of inquiry into the child's fear responses 
which is acceptable to the parents. 

The remaining studies are essentially 
first approaches, but they contain interest- 
ing implications. From Williams we learn 
that the ordinary methods of sampling vocab- 
ulary are faulty; from Updegraff that test- 
ing for handedness can be oversimplified, 
Irwin presents data not available before the 
days of exact control in infant research, 
Grigsby's study is related to others which 
precede it. It illustrates new techniques 
of recording and presents a fresh view of 
the development of certain concepts in the 
pre-school child, 

While the old categories, such as mo- 
tor, mental and social development, are seen 
to be represented in this small group of 
studies, it is clear that the conventional 
patterns are sharply changed by the use of 
new devices in observation, control, and 
evaluation. The “happy days" of irresponsi- 
ble and unreliable watching of child behavi- 
or are definitely over and the gain is ap- 
parent. 
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THE EFFECT OF PRE-SCHOOL ATTENDANCE UPON THE IQ 
Beth L. Wellman 


Iowa Child Welfare Research Station 
University of Iowa 


This study of the effect of pre-school at- 
tendance upon the IQ is part of a larger in- 
vestigation on the growth of intelligence of 
children from two to fourteen years of age. 
In the portion of the study discussed here, 
comparisons are made within groups of chil- 
dren all of whom have been enrolled in the 
pre-school laboratories. In some instances 
a given child is paired with himself under 
different periods of pre-school attendance 
and non-attendance, and in other instances 
different groups of children are compared. 

Individual intelligence examinations were 
given to about 600 children attending the 
pre-school laboratories of the Iowa Child 
Welfare Research Station from 1921 to 1932. 
The Kuhlmann revision of the Binet scale was 
used, for the most part, up to three and 
one-half years of age and the Stanford re- 
vision for the older ages. In the earlier 
years of the laboratories the Stanford re- 
vision was used for the younger ages also, 
More than twenty persons made the examina- 
tions; all were experienced testers. No ate 
tempt was made to assign the same child to a 
given examiner for retest. Since the mean 
IQ obtained on first tests on the two scales 
was practically the same for three-year-old 
children (110.8 with a standard deviation of 
17.4 for seventy-five children on the Kuhl- 
mann scale and 111.4 with a standard devia- 
tion of 15.2 for ninety-seven children on 
the Stanford revision), the IQts obtained on 
the two scales have not been treated sepa- 
rately. Retests were given at intervals of 
about six months during the pre-school ages, 
and were continued yearly up to the age of 
fourteen years, six months, when the chil- 
dren were enrolled in the University Elemern 
tary and High Schools, 





INCREASE IN IQ ON RE-EXAMINATION 


A marked increase in IQ on repeated tests 
for the pre-school children is shown in Fig- 
ure 1. Every child included in these curves 
attended the pre-school laboratories for at 
least two consecutive years. After dividing 
the children into test groups according to 
the number of tests they had had, their mean 
IQ on each test was plotted. For example, 
the mean IQ's of the ninety children having 
five tests are shown on their first, second, 
third, fourth, and fifth tests. 

The curves, instead of being the expected 
horizontal lines, show a decided upward 
trend; for instance, forty-five children who 
had six tests made a total mean gain of 12 
points in IQ. Although the nineteen chil- 
dren having seven tests fell below the groups 
having from three to six tests, they gained 
13 points in IQ. The mean age in months on 
each test for each test group is shown in 
Table I. 


TABLE I 


THE MEAN AGE IN MONTHS ON EACH TEST 
FOR EACH TEST GROUP 





Mean Age in Months 





Test 
Group} lst | 2nd| Srd;| 4th; Sth| 6th] 7th 
test | test | test | test | test | test | test 


Two | 46.2) 53.9 
Three/ 46.1 | 53,1 
Four | 45.6 | 52.6 
Five | 44.0 | 50. 
Six /|40.1)| 46 
Seven| 38.9 | 43 





71.5 

67.1 | 83.4 
59.3 | 72.7 | 90.2 
57.1 | 66.0 | 79.2 | 99.0 
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The ages at the time of the seventh test 
varied from 63 to 149 months, and the inter- 
vals between first and seventh tests from 





1. A first report on increases in IQ, found for 1,555 children from two to fourteen years of age attending the pre- 
school laboratories of the Iowa Child Welfare Research Station and the University Elementary and High Schools, has 
appeared in an article "Some New Bases for Interpretation of the IQ" in the September, 1952 issue of the Journal of 


Genetic Psychology. 

The eee attention is called to an error in Figure 1 in the above-mentioned article. This Figure has been pub- 
lished upside dom. The solid line should be at the bottom of the graph and the arrows should be on the right-hand 
side. On first test the mean IQ should be at two years 115, at fourteen years 94. On 2nd-Srd test the mean IQ should 
be at three years 125, at fourteen years 101. On 4th-7th test the mean IQ should be at four years 125, at fourteen 


years 121. 








Q 
+ 


B. Wellman 


December, 1932 


TAOW YO CAVA, IALLNDISWOT) OM) TOOHISAA OMANALLY NAVIN BOs Sava), 


IT omngta 





IMIY OL JIU] BIG S1S3] AILvIdIzy VO H] NI SIONWHD 

































































dnaid sal my —-—— 

drain jsq_usnag  —---— dnoud jsel sno dnaun jse om, -——— 
dnp js xiG§ «—-— droid jsq cau dnaip jyQ, ~——— 
Gi Sv 0G I< | VGl NsBCUHD 40 Oy 
Ws Ul. Us: Wr: isal 
Oo! 

| | 

| 
Ze ~—— Ol 
b 

oti 

Ft }-———.— 

Ff _™ 

i —, a 

O¢! 























— oe Fa 
as a 
oo aoe - 


- 


‘ 











three to nine years. These gains are even 
more striking when they are considered in re- 
lation to the fact that on first tests the 
mean IQ tends to become progressively lower 
with age up to fourteen years. 


MEAN IQ'S ON FIRST TEST ACCORDING TO AGE 


The mean IQ's on first tests and standard 
deviations at the pre-school ages are shown 
in Table II. 


TABLE Il 


THE MEAN I1Q'S AND STANDARD DEVIATIONS 
AT THE PRE-SCHOOL AGES 








Age, 
Years Children Mean S.D. 
2 92 115.1 15.0 
3 172 111.2 16.3 
4 150 108.2 16.0 
5 176 116.5 16.9 














We have no reason to believe that the pre- 
school children entering at five and two 
years are superior to those entering at three 
and four years, Therefore, to counteract 
what appears to be a defect in standardiza- 
tion of the tests, percentiles of IQ based 
on first tests were computed for each age, 
and each IQ was transmuted into its corre- 
sponding percentile for that age, 


FALL-SPRIN? VERSUS SPRING-FALL GAINS 


Figure 2 shows that the pre-school chil- 
dren made gains over the academic year and 
did not gain over the summer months. During 
the academic year the children were enrolled 
in the pre-schools; during the summer months 
they did not attend the pre-schools except 
for a possible six weeks! session immediate- 
ly following the academic year. The inter- 
val between fall-spring and spring-fall tests 
was approximately six months, Gains are 
shown for seventy-three children who attend- 
ed pre-school two consecutive years and who 
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were tested each fall and spring. The sec- 
ond part of the graph also shows gains for 
twelve children who attended pre-school for 
three consecutive years. Over a six months! 
period of their first year in pre-school the 
seventy-three children gained 17 percentiles; 
over the summer they lost 1 percentile; and 
over the second year they gained 8 percen- 
tiles, making a total gain of 24 percentiles, 
The twelve children who attended three years 
made a total gain of 33 percentiles. 

That these gains are not due to practice 
effects from mere familiarity with the tests 
or the test situation is shown by Figure 3, 
Here different groups of children who had 
the same number of tests are compared for 
gains over the fall-to-espring and spring-to- 
fall months. The first two bars of the 
graph, for instance, show the percentile 
gain made by 152 children who had their first 
test in the fall and their second test in 
the spring compared with the gain made by 
thirty-one children who had their first test 
in the spring and their second test in the 
fall. All of the fall-to-spring groups made 
gains of from 6.8 to 17.1 percentiles; all 
of the spring-to-fall groups made losses of 
from 2.1 to 11.6 percentiles, except the 
group from first to second test which made 
a gain of 10.2 percentiles. The total group 
of 310 children gained 13.1 percentiles over 
approximately six months from fall to spring; 
193 children lost .9 percentile over the 
same length of time from spring to fall. The 
gain of the former group is statistically g 
Significant, the ratio of the difference to 
the standard deviation of the difference be- 
ing 6.0. 


CHANGES ACCORDING TO LENGTH OF ATTENDANCE 


The three bars at the extreme right of 
Figure 4 show that greater percentile gains 
are made with greater number of years of pre- . 
school attendance. The 267 children who at- 
tended one year gained 15.6 percentiles, the 


| 102 children who attended two years gained 





1. This drop in mean IQ with age is {llustrated in the article previously referred to. A similar drop in IQ with age 
was obtained by Freeman, Holzinger, and Mitchell in a study of foster children. They pointed out that a smoothed 
curve based on the cases used by Terman in his standardization of the test showed the same trend. See Frank N. Free— 
wan, Karl J. Holsinger, and Blythe C. Mitchell. "The Influence of Environment on the Intelligence, School Achieve- 
ment, and Conduct of Foster Children," in Twenty-Seventh Yearbook of the National Society for the Study of Education: 





Nature and Nurture, Part I. Their Influence Upon Intelligence. (Bloomington, Illinois: Public School Publishing 
Oompamy, 1928), pp. 190-191. 
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19.9 percentiles, and the thirty-two chil- 
dren who attended three years gained 26.3 
percentiles. The standard deviations of the 
gains are 20.9, 26.3, and 24.9 respectively. 
The ratios of the differences to the stand- 
ard deviations of the differences are: be- 
tween one and two years 1.5, between two and 
three years 1.1, and between one and three 
years 2.0. These represent respectively 93, 
86, and 98 chances in 100 that there are 
true differences greater than zero between 
the gains.1 


CHANGES ACCORDING TO LEVEL OF IQ 


The other bars in Figure 4 show the gains 
made according to the number of years! at- 
tendance when the children are classified 
according to their first IQ. In general, the 
gains made over two years are greater than 
those made over one year. The higher the 
original IQ the less the gain; the only ex- 
ception to this is that the 104 average chil- 
dren made a slightly greater mean gain over 
one year than the nineteen below average 
children. The percentile gains over both 
one and two years of attendance and the cor- 
responding standard deviations are shown in 
Table III. 


TABLE III 


THE PERCENTILE GAINS OVEK ONE AND TWO YEARS 
OF ATTENDANCE 

















be c om c 

Ok 70 oh 70 

>a eine > o ie 

Oflss on les 

Classi- |Chil-/ 3 @| $$ | cnii-| So | st 
fication dren | 55 |ma|dren |S |Ha 
Below average 19 | 22.1)19.0 10 |36.0/28.5 
Average 104 | 23.6) 21.0 35 |30.6/| 28.6 
Superior 65 | 15.0) 20.6 26 |17.1/23.7 
Very superior| 61] 6.7/10.2 24 7.1)14.1 
Genius 18 -3.92 10.2 7 -2.1 4.9 














The failure to gain at the genius level 
might be explained in several different ways: 
(1) By the intrinsic limitations of the per- 
centile tables at the upper levels. Since the 
tables were based on first tests of children 
attending the pre-school laboratories, among 
whom those of genius level were comparative- 
ly rare, the range of IQ's within a high 
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percentile is greater than at the middle per- 
centiles. This means that it is necessary 
for a child in the upper percentiles to make 
a greater change in IQ in order to change 
his percentile standing. This explanation 
does not seem entirely satisfactory, however, 
Since the same argument is not applicable to 
the smaller gains made by the superior chil- 
dren than by the average children. (2) It 
may be that the higher the level of IQ the 
more difficult it is to add on increments, 
(3) The pre-school environment may offer men- 
tal stimulation more adapted to the average 
or somewhat superior child than to the more 
markedly superior child. (4) It is possible 
that the gap between the pre-school environ- 
ment and the environment to which the child 
is accustomed is less in the case of the more 
superior child. The child at the higher 
levels might be considered as approaching 

the limit to which environmental influence 
can modify his ability. 


VARIATIONS IN GAINS WITH LENGTH 
OF INTERVAL BETWEEN TESTS 


Within the academic year, differences in 
gains were found depending upon the length 
of interval between the fall and spring 
tests. This is shown in Figure 5. Most of 
the fall tests were given in September, Oc- 
tober, and November and the spring tests in 
April and May. The intervals varied from 
five months to eight months, 

The first four bars in the left subgraph 
of Figure 5 show that when the childrenwere 
divided into groups varying only one month 
in interval, there was some tendency towards 
greater gains over the longer intervals. The 
gain at eight months (21.4, standard devia- 
tion 23.6) is significantly greater than at 
six months (9,0, standard deviation 11.6). 
When the groups include two months! range, 
23 is illustrated by the two bars at the 
right of the first subgraph, the gain over 
the longer interval is significantly greater 
than that over the shorter interval, The 
gain over seven and eight months combined 
(18.2, standard deviation 22.8) for 100 
children is almost twice that over five and 
six months combined (9.5) standard devia- 
tion (16.7) for 138 children. The ratios of 








1. Henry EB. Garrett, Statistics in Psychology and Education (1951 edition, New York: Longmans, Green 1926), p. 154. 
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the differences in gains to the standard de- 
viations of the differences are: 








Months Ratio 
5 and 6 6 
6 and 7 1.6 
7 and 8 1.4 
5 and 7 9 
5 and 8 2.0 
6 and 8 3.3 
5, 6 and 

7, 8 3.0 








Since the gains over the first year of 
pre-school attendance are different from 
those ‘over second and third years, the gains 
for interval groups were compared when only 
first to second tests were included. These 
gains are shown in the second subgraph in 
Figure 5, The ratios here are: 








Months Ratio 
6 and 7 1.9 
7 and 8 16a 
5, 6 and ' . 

2, 3 3.0 








A correlation of .23 + .06 was obtained be- 
tween number of days in the interval and per- 
centile gain for the 116 children on first 
to second tests. These results furnish ad- 
ditional argument against practice effects 
as an explanation of the gains, since great- 
er gains might be expected over the shorter 
intervals, 


VARIATIONS IN GAINS WITH NUMBER OF 
DAYS OF PRE-SCHOOL ATTENDANCE 


Figure ‘6 shows the percentile gains ac- 
cording to the number of days of attendance 
between tests. With the groupings made in 
the subgraph at the left, there does not 
seem to be any particular tendency for in- 
crease in gain to come with greater number 
of days! attendance, except that the group 
attending from 130 to 149 days made gains 
twice as great as any of the other groups. 
The difference in gains between the sixty 
children in the 110 to 129 day group (gain 
14.4 percentiles, standard deviation 19.3) 
and the twenty-one children in the 130 to 
149 day group (gain 28.3 percentiles, stand- 
ard deviation 11.0) is statistically signifi- 
cant, the ratio being 4.0. Since there is a 
small number of children in the latter group, 
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however, it is possible that some selective . — 
factor other than the number of days attend- 
ed is responsible for the marked increase in 
gains, 

When only first to second tests are in- 
cluded, each attendance group made a larger 
gain than the preceding one, except that the 
mean for the 90 to 109 day group is below 
that for the 70 to 89 day group. At the ex- 
treme right of the second subgraph is shown 
the gains when groups-on first to second 
tests are consolidated into three divisions. 
Those children attending 30 to 69 days gained 
11.8 percentiles, those attending 70 to 109 
days gained 13.8 percentiles (standard devi- 
ation 20.9), and those attending 110 to 149 
days gained 22.0 percentiles (standard devi- 
ation 21.2). The ratio between the 70 to 
109 day group and the 110 to 149 day group 
is 2.1, showing 98 chances in 100 that there 
is a true difference in their gains greater 
than zero, The correlation between number 
of days! attendance and percentile gain for 
the 120 children, first to second tests, is 
4+ .04, 


VARIATIONS WITH INTERVAL AND 
DAYS ATTENDANCE 


The children with a given interval be- 
tween tests were further subdivided into 
groups according to the number of days! at- 
tendance, The results are shown in Figure 
7, The number of children is small in most 
of these groups. Of children who had six 
months between their tests, those who at- 
tended 90 to 109 days within this period 
made slightly greater mean gains than those 
who attended 70 to 89 days; those who at- 
tended 110 to 129 days made slightly great- 
er gains than those in the 90 to 109 day 
group. The same trend is shown at seven 
and at eight months. The sixty-six children 
who had five and six months between tests 
and attended 90 to 109 days during this 
period gained 8.8 percentiles, standard de- 
viation 16.2; the twenty-seven children who 
had seven and eight months between tests 
and attended 90 to 109 days gained 13.7 per- 
centiles, standard deviation 25.9. The ratio 
was .9. The twenty-one children attending 
from 110 to 129 days and having six months 
between tests gained 10.9 percentiles, 
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standard deviation 17.7; the thirty-seven 
children having seven and eight months be- 
tween tests and attending 110 to 129 days 
gained 18.0 percentiles, standard deviation 
20.3. The ratio was 1.4. : 

When only first to second tests are in- 
cluded as shown in Figure 8, it is seen 
that with children having the same inter- 
val between tests there is a tendency, al- 
though not entirely consistent, for those 
who attended more days to gain more than 
those who attended less days, even though 
the number of cases is small, 

The children who attended a given nunver 
of days were further subdivided according to 
interval between tests. The results, as 
shown in Figure 9, seem to indicate that 
spreading a number of days! attendance over 
a longer period is more effective for in- 
crease than concentrating the same number of 
days within a shorter period. In every com- 
parison those children whose attendance was 
spread over the longer periods made the 
greater mean gains. The differences are, 
however, not statistically significant, the 
ratio for the 90 to 109 day group being .9 
or 82 chances in 100, and for the 110 to 129 
day group 1.4 or 92 chances in 100, In the 
90 to 109 day group the sixty-six children 
with five and six month intervals show a 
mean gain of 8.8, standard deviation 16.2; 
the twenty-seven children with seven and 
eight month intervals show a mean gain of 
13.7, standard deviation 25.9. In the 110 
to 129 day group the twenty-one children 
with five and six month intervals made a 
mean gain of 10.9, standard deviation 17.7; 
the thirty-seven children with seven and 
eight month intervals show a mean gain of 
18.0, standard deviation 20.3. 

The correlation between the number of days 
in the interval and the percentile gain is 
21 + .10 for the forty children who at- 
tended pre-school 90 to 109 days between 
their first and second tests, For the thir 
ty-six children who attended 110 to 129 days 
the correlation is .26 + .16. These results 
seem to point to the desirability of a more 
detailed analysis of the distribution of the 
days and of the amount of pre-school attend- 
ance in the fall prior to the test. 
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| GAINS OF ALL DAY AND HALF DAY CHILDREN 

| Some of the children attending the pre- 
schools were enrolled for half days while 
others stayed from nine until four o'clock, 
Those who attended all day were matched with 
children attending half days on fall IQ (in 
the same Terman classification) and age 
(within the same year). This procedure 
yielded forty-seven pairs. The IQ gains 
from fall to spring for these pairs are 
shown in Figure 10 and the percentile gains 
in Figure il. The all day children gained 
more than half day children in both IQ and 
percentile. The former group gained 10.5 

| points in IQ (standard deviation 15.4) and 
| 20.5 percentiles (standard deviation 25.8); 
the latter group gained 4.7 points in IQ 

| (Standard deviation 12,4) and 5.9 percentiles 
| or deviation 19.7). The ratios of 
| 





the differences in mean gains to the stand- 
|ard deviations of the differences are 2.1 
| for IQ and 3.0 for percentile. 
The same trend, greater gains for the all 
| day children, was found for thirty-three 
pairs matched on interval between tests (same 
month), age (Same year), and IQ (same classi- 
fication). The ratios are 3.1 for IQ and 
3.4 for percentile. All day children aiso 
showed greater gains than half day children 
in twenty-seven pairs matched on age (same 
year) and IQ (within 5 points). 

In Figures 12 and 13 the pairs are divided 
into two groups--those for whom the gains 
were from first to second tests and those 
for whom the gains were between later tests, 
This grouping shows that the differences in 
IQ between the all day and half day pairs 
come largely on first to second tests. The 
spring IQ's of the twenty later test pairs 
are practically identical, while the spring 
IQ's of the twenty-seven first-to-second- 
test pairs are 9,0 points apart. The per- 
centile comparisons also show greater dif- 
ferences between the 211 day and half day 
groups on first to second tests than on 
later tests. 

There were twenty-six children in the all 
day group and seventeen children in the half 
day group for whom attendance data were com- 
plete. These all day children attended 106 
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days (median 100.5) and gained 11.3 in IQ 
and 27.2 in percentile. The half day chil- 
dren attended 102 days (median 100) and 
gained 3.2 in IQ and 2.6 in percentile. 

The differences between the gains of the 
all day and half day children cannot be ac- 
counted for on the basis of differences in 
IQ level, age, interval between tests, num 
ber of tests, or number of days! attendance. 
There remains, however, the possibility of 
some other selective factor in the two 
groups. From the data of this study it is 
possible to. determine in part if the gains 
of the children used in these groups are typ- 
ical of the gains made by pre-school chil- 
dren attending these laboratories. 

There were 240 half day children whose 
fall and spring tests during their first 
year in pre-school were available and who 
could be used, therefore, as a check group 
for the half day pairs. In Figuresl14 and 15 
are shown the gains of these children in re- 
lation to those of the selected group. Al- 
though on first to second tests the paired 
children were 1.6 points in IQ and 2,1 per- 
centiles above the larger group in the fall, 
they were below in the spring 3.9 points in 
IQ and 3.8 percentiles. The mean IQ on the 
spring test for the 240 children was 121.0 
(standard deviation 16.3) and for the paired 
group of twenty-seven 117.1 (standard devia- 
tion 13.8); the mean percentiles were re- 
spectively 62.3 (standard deviation 27.5) 
and 58.5 (standard deviation 26.1). The ra- 
tios for the differences are 1.3 for IQ and 
«7 for percentile. 

The fall IQ's and percentiles of the 240 
half day children were practically identi- 
cal with those of the twenty-seven all day 
children on first to second tests. The 
spring IQ of the all day children was 5.1 
points and their spring percentile 11.0 
points above those of the half day children. 
The mean IQ in the spring for the twenty- 
seven all day children was 126.1 (standard 
deviation 16,3), the mean percentile 73.3 
(standard deviation 22.2). The ratios for 
the differences are 1.5 for IQ and 2.3 for 
percentile, 

The ratios of the differences between 
spring IQ's (9.0 points difference) and 
spring percentiles (14.8 percentiles differ- 
ence) of the paired all day and half dey 
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children are 2.2 each. There are 98.6 chan- 
cés in 100 of a trie difference between the 
means. 

There were sixty-eight half day children 
for whom fall and spring tests were avail- 
able over their second year in pre-school. 
These gains are compared with those of the 
twenty pairs on later tests. The fall tests 
of the twenty half day children used in the 
pairs were 5.6 points in IQ and 10.0 percen- 
tiles above those of the sixty-eight other 
half day children. The spring tests were 
6.8 points in IQ and 6.1 percentiles above 
those of the larger group. 

It is possible that the all day children 
used in the pairs were selective in the di- 
rection of greater gain than all day chil- 
dren in general. Since a check group against 
which to compare the all day children is not 
available, the answer to this question awaits 
the accumlation of further data, 

Among the children attending pre-school 

for two consecutive years, there were eight 
who attended half days the first year and 
all day the second year, and five who at- 
tended a1] day the first year and half days 
the second year. These children were tested 
each fall and spring. ‘Both groups made 
greater gains when attending all day sessions, 
This was true even in the case of the eight 
children for whom the all day attendance was 
in their second year of pre-school. The re- 
spective gains are shown in Table IV. 





TABLE IV 


THE PERCENTILE AND IQ GAIN FOR TWO GROUPS OF 
PRE-SCHOOL CHILDREN 

















Gain 
Group 
First Second 
Year Year 
IQ Gain 
Half day, all day 5 6.3 
All day, half day 7.6 5.2 
Percentile Gain 
Half day, all day 0.0 5.6 
All day, half day 18.3 9.0 








SUMMARY AND CONCLUSIONS 
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About 600 children attending the pre- 
school laboratories of the Iowa Child Wel- 
fare Research Station were examined on 
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the Binet scale. Re-examinations were made 
at approximately six month intervals when the 
children were in the pre-schools, and at ap- 
proximately one year intervals up to the age 
of fourteen years, six months when they were 
enrolled in the University Elementary and 
High Schools. 

An analysis of the data resulted in the 
following findings: 

1. Marked increases in IQ were found 
on repeated tests. 

2. Significant gains in percentiles of 
IQ were made over the academic year when 
the children were enrolled in pre-school. 
These same children failed to gain over the 
summer months when not in pre-school. These 
gains were not due to practice effects of 
the test, since groups equated for number of 
tests gained over the winter but failed to 
gain over the summer. 

3. The greatest gains were made by the 
children in the lower levels of IQ and the 
least gains by those in the highest levels 
as determined by the fall tests of their 
first year in pre-school. 

4, Within the academic year, signifi- 
cantly greater gains were made by thosechil- 
dren having seven and eight month intervals 
of pre-school attendance between their tests 
than by those having five and six month in- 
tervals, This is contrary to what might be 
expected if practice effects of the tests 
were responsible for the gains, 
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5. There was a tendency for those chil- 
dren who attended a greater number ui days 
between fall and spring tests to make great- 
er gains than those who attended less days, 
A correlation of .54 + .04 was obtained be- 
tween number of days! attendance and percen- 
tile gain for 120 children in their first 
year of pre-school attendance, 

6. Children who attended all day ses- 
sions gained more in IQ and in percentiles 
of IQ than children who attended half day 
sessions. The differences in gains cannot 
be accounted for on the basis of differences 
in IQ level, age, interval between tests, 
number of tests, or number of days! attend- 
ance. The differences were not entirely sig- 
nificant, and it is possible that some selec- 
tive factor not known is responsible for 
them. 

These results seem to point towards the 
following general conclusions: 

1. Gains in intelligence test scores 
are associated with pre-school attendance, 
at least in the pre-school laboratories of 
the Iowa Child Welfare Research Station. 

2. These intelligence tests are more 
adequate measuring tools than they have com- 
monly been accredited at the pre-school ages, 
else they could not register the fluctuations 
that have been found with these rather finely 
differentiated conditions, 

3. Within certain limits and for chil- 
dren of somewhat superior native endowment, 
intelligence is modifiable by environmental 
conditions, 

[The "Journal of Experimental Education," 
Volume I, No. 2.] 
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LANGUAGE PATTERNS OF PRE-SCHOOL CHILDREN 
Mary Shattuck Fisher 
Sarah Lawrence College and 
Columbia University 


The purpose of this study is to investi- 
gate the following questions: 

1. What are the relations between the 
language patterns of the pre-school child and 
his age, sex, and intelligence? 

2. What do these patterns show about his 
relative interest in himself, in other per- 
sons, and in material objects? 

3. What are the social implications of 
these patterns? 


SUBJECTS 


The data on which this study is based were 
obtained from stenographic records of ap- 
proximately nine hours of language for each 
of seventy-two pre-school children in the 
nursery school of the Child Development In- 
Stitute of Teachers College, Columbia Uni- 
versity. The records were taken during the 
two school years from September, 1926, to 
June, 1930. There was no basis for select- 
ing the children except that they happened 
to be enrolled in the nursery school of the 
Child Development Institute at the time the 
study was begun. The entire group of seven- 
ty-two, composed of thirty-seven girls and 
thirty-five boys, ranged in age from twenty- 
two to sixty months. For purposes of analy- 
Sis the subjects were divided into six 
month age levels, even though the distribu- 
tion according to age levels was not con- 
stant. Furthermore, the group was highly 
selected as indicated by a mean IQ of 136. 


METHOD OF OBSERVATION 


All language records used were taken in 
the normal nursery school environment, On 
the three different days when his language 
was being recorded, each child was followed 
by a trained stenographer from the moment he 
arrived in the morning until he finished his 
lunch and was ready to enter the sleeping 
room for his afternoon nap. All vocaliza- 
tions or remrks made during this time were 
recorded for each child exactly as they 
sounded to the stenographer. Records were not 





used until a practice period had determined 
the efficiency of the stenographer in re- 
cording childrents language, 

The literature in the field of children's 
language is rich and extensive. Unfortunate- 
ly, it is difficult to evaluate the results 
because of the wide variation in methodolocy, 
The social implications of language develop 
ment have, for the most part, been neglect- 
ed or misinterpreted because of the peculiar 
problems connected witn gathering and analyz- 
ing such material. Large samples of the 
spontaneous language of pre-school children 
taken under natural yet controlled situa- 
tions and by a controlled method are ex- 
tremely difficult to collect. The present 
investigation has attempted to satisfy these 
requirements which a study of language in 
the social field implies, 

The following factors helped assure ade- 
quacy of tne samples in the present study: 
(1) the length of time of observation (nine 
to twelve hours) for each subject; (2) the 
variety of situations in which language was 
recorded for each child; and (3) the record- 
ing of both spontaneous responses and re- 
sponses elicited by others in each situa- 
tion, 

The fact that all the children whose lan- 
guage was studied were responding to the 
same material and social stimuli in the same 
nursery school situations has made compari- 
son of their language patterns possible and 
defensible. It would have been more satis- 
factory if the number in each age group had 
been constant. The importance, however, of 
having the records all taken in the same en- 
vironment outweighed other considerations 
for the purpose of this study, 


TECHNIQUE OF ANALYSIS 


The method of analysis also is different 
from that used by previous investigators. 
One of the main purposes of the study was to 
develop an objective technique for the 
analysis of children's language. The fol- 
lowing categories for the purpose of 
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analysis were developed and were found to 
satisfy the criteria of objectivity: 

1. Grammatical form, independent of 
thought content, was used as an indication 
of the various stages through which chil- 
dren pass in gaining linguistic control. 

2, The sentence, as one unit of vocal ex- 


pression was used as a logical basis for 
consideration and analysis of the language. 
The data were recorded so that kinds of 


sentences used (simple, compound, complex, 
and compound-complex) appeared to indicate 
stage and complexity of sentence structure 
at different age levels. 

3. Sentences were also analyzed to fall 
into four categories which indicated the de- 
gree of egocentricity and socialization of 
the child. The categories are: 

I = Self as subject of sentence 
II = Other person as subject of sentence 
III - Thing as subject of sentence 
IV = Non-verbal or incomprehensible re- 
marks 

The method of analysis just described was 
developed in order that it might justify an 
attempt to see at different age levels: 


l. What proportion of the speech of pre- 
school children tends to be non-verbal? 

2. What proportion tends to be exact 
repetition? 

3, What proportion tends to be incomplete 

as far as sentencestructure is concerned? 

What proportion tends to be about the 

self as compared to other persons or 

material objects, as indicated by the 

subjects of the sentences? 


4, 


The quantitative measures obtained for 
each child were grouped and analyzed under 
three heads: construction analysis, func- 
tional analysis, and social indices, A brief 
discussion and summary of results follows, 
For detailed discussion the reader is re- 
ferred to the published monograph.+ 


CONSTRUCTION ANALYSIS 


It is well known that early childhood is 
the period of most rapid growth in language. 
At six years of age normal children have ac- 
quired all the ordinary speech patterns used 
by the adults about them, even though their 


M. Fisher 





71 


reasoning still remains naive. 


From the 
| developmental point of view these adult 


| 
| 
| 


| speech patterns emerge out of the 
|hensible babbling of infancy with amazing 
| rapidity. For the children studied, the 
percentage of non-verbal remarks in total re- 
marks ranged from 45 to one per cent from 
the beginning of the second year to the be- 
cinning of the fifth year. The mean percent- 
|}age for tne entire group was eight per cent. 
The amount of non-verbal speech was negative- 
ly correlated with age. (Pearson r equals 
-.42 + OT.) 

The sex difference was marked. At all 
age levels, the boys studied used a higher 
percentage of incomprehensible remarks than 
the girls did. Part of this difference is 
accounted for by a greater tendency on the 


incompre- 


| part of boys to indulge in dramatic play 
which calls for shouts, hoots, and jungle 
| sounds in general. In spite of the small 


number of cases, the difference found between 


| the sexes in this respect has some degree of 


statistical reliability, there being 90 
chances in 100 of a true difference. (Ratio 


of the difference to the probable error of 
| the difference is 1.95.) 
The percentage of exact repetition in 
total remarks gave further interesting sex 


| and age patterns. 


Repetition was defined as 
|exact repetition of the same remark, verbal 
or non-verbal, with no variation in word or 
sound pattern. The correlation between 
chronological age and per cent of exact rep- 
etition in total remarks was significant 
(-.73 + .04). Thus the tendency to repeat 
the same sound over and over was found to 
decrease with age. There were, however, 
marked individual differences. One inter- 
esting side light on this habit of repeti- 
tion was suggested by the fact that a large 
proportion of the exact repetitions was 
found to have occurred in the questions be- 
ing asked adults. Faced with an unheeding 
adult the young child seems to be under a 
repetitive compulsion. The boys studied re- 
peated themselves more than the girls, with 
74 chances in 100 of there being a true dif- 
ference. 

The next developmental pattern to be 
considered was that of sentence structure. 
For purposes of this analysis the incomplete 
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sentence category included all structurally 
incomplete remarks, regardless of whether or 
not the sentences were functionally complete. 
This was done in the interest of objectiv- 
ity. There was found to be a significant 
negative correlation between chronological 
age and the per cent of incomplete sentences 
in total remarks. (Pearson r equais -.75 + 
03.) No significant correlation was found 
between percentage of incomplete remarks and 
IQ. At all age levels the girls studied used 
a greater proportion of structurally com- 
plete sentences in their total speech. 

When these structurally complete sentences 
were analyzed by themselves, very definite 
developmental patterns were indicated. All 
children studied were using some complete 
sentences. For the entire group the percent- 
age of complete sentences in total speech 
ranged from 10 to 89 per cent. For the chil- 
dren under two years of age, all complete 
sentences used were simple sentences, The 
first instance of a compound sentence in 
these records occurred at twenty-four months, 
After thirty-four months no child studied 
failed to use compound sentences. The first 
complex sentence was used at twenty-seven 
months, After thirty-two months no child 
failed to use some complex sentences. The 
first compound-complex sentence in these rece 
ords occurred at twenty-nine months, and af- 
ter forty-nine months all subjects were 
using such sentences, Thus by the beginning 
of the fourth year, the children of this 
highly selected group had acquired all ordi- 
nary sentence patterns of adults. The use 
of complex and elaborated sentences was high- 
ly correlated with both chronological age 
and IQ, the Pearson r's being .79 + .03 and 
84 + .02 respectively. The girls, again, 
showed consistently superior language de- 
velopment at all age levels. To summarize 
structural patterns, the results of this 
Study suggest that, on the whole, with nor- 
mal or superior children age is more impor- 
tant than intelligence in determining the 
Stage of sentence structure in language de- 
velopment in the pre-school years, 


FUNCTIONAL ANALYSIS 


The results of the functional analysis 
are considered next. Language may be 
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primarily social in function, but any at- 
tempt to limit its purpose to communication 
distorts the developmental picture and blots 
out discriminating differences in individual 
patterns. From the point of view of child 
psychology perhaps the most important speech 
patterns are those which differentiate in- 
dividual children with respect to their in- 
terests and desires. 

The purpose of analyzing the present lan- 
guage records into the functional categories 
used has been to gain just such an index, 
The relative amount of time that children 
spend talking about themselves, compared to 
the amount of time they spend talxing about 
other people or things, was roughly obtained 
by dividing sentences into three main cate- 
gories depending upon the subject of the 
sentence. Such a division is obviously ar- 
bitrary, and doubtless often violates the 
intention or interest of the child. The jus- 
tification for using the subject of the 
sentence as the criterion for the functional 
analysis lies in its objectivity and the 
desire to see what patterns, if any, would 
be indicated. Very definite and interesting 
relationships were indicated in these rec- 
ords when the percentages of remarks in each 
category were correlated with chronological 
age. There was no relationship whatsoever 
between increase in age and amount of talk- 
ing about self as shown by a Pearson r of 
0002 + .08. Instead, the proportion re- 
mained constant. It seems safe to infer 
that a high degree of concern with himself, 
as indicated by the proportion of remarks 
made about self, is characteristic of the 
pre-school child, 

On the other hand, the relationship be- 
tween increased age and percentage of re- 
marks in Category II (other person as sub- 
ject) suggested a very different developmen- 
tal pattern. A high positive relationship 
was indicated by a Pearson r of .69 + .04, 
The table of means showed a steady and defi- 
nite increase through the forty-seventh 
month and then a slight falling off. 

A negative correlation of -.67 + .04 ex- 
isted between chronological age and per- 
centage of remarks in Category III (thing as 
Subject). These data seem to justify the 
following conclusions about the child's in- 
terests as indicated by the subjects of his 
remarks: 
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(1) After the second year, increase in age 
does not bring about an increase in the a- 
mount of time a child talks about himself. 
The proportion remains constant. (2) The pro- 
portion of total remarks about other people 
increases with age up to the fourth year. 
(3) The proportion of remarks about objects 
decreases as age advances up to the fourth 
year. 

The sex differences were definitely marked, 
The boys studied talked more about objects 
than did the girls, with 91 chances in 100 
of there being a true difference, (The ra- 
tio of the difference to the probable error 
of the difference is 2.) The girls talked 
more about other people than did the boys, 
although the reliability of the difference is 
not as great. (The ratio of the difference 
to the probable error of the difference is 
.95.) No sex difference was indicated in 
respect to talking about self. The correla- 
tions between the percentages in these three 
categories (self as subject, other person as 
subject, and thing as subject) and IQ were 
not reliable enough to be significant. 


SOCIAL ANALYSIS 


In order to get some measure of true ego- 
centricity and socialization of the child a 
coefficient of egocentricity was obtained for 
each subject. The proportion of egocentric 
remarks to total speech was obtained by di- 
viding total remarks in Category I (self as 
subject) by the sum of total remarks in Cat- 
egories II and III (other person as subject; 
thing as subject). The mean coefficient for 
the entire experimental group was .53. This 
coefficient remained remarkably constant, 
That there was no relationship with increase 
in age in the pre-school years is indicated 
by @ Pearson r of .0045. In other words, the 
pre-school children studied made a consis- 
tently high proportion of their total remarks 
about themselves at all age levels. They 
talked constantly about what they were doing 
from moment to moment, 

The amount of speech was also considered a 
social index, and showed very definite de- 
velopmental patterns. For the children stud- 
ied the average number of remarks was ninety- 
two per hour. Marked individual differences 
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were indicated by a range of 172 remarks per 






hour. There was no reliable sex difference, 
Amount of speech was positively correlated 
with age with a definite and steady increase 
up to the forty-eighth month. Then the e- 
mount remained fairly constant (.56 + .05). 
The correlation between IQ and amount of 
speech was not significant (.20 + .07). 

The percentages of questions and commands 
in total speech also gave important develop- 
mental patterns as well as social and func- 
tional indices. For both questions and com- 
mands there was a steady increase in amount 
as age advanced, with a definite peak at a- 
bout thirty-eight months. After that there 
was a slight falling off and a general level- 
ing. 

The proportion of negative sentences in 
total sentences increased as the children 
grew older. The correlation between chrono- 
logical age and per cent of negative sentences 
was .71 + .04, Negation, as expressed in 
language, was greatest during the fourth and 
fifth years. No reliable relationship was 
found between intelligence and the amount of 
verbal negation. As soon as the word no was 
learned, it was found to have been used 
steadily and fluently throughout all the pre- 
school years. There was no significant in- 
crease in amount with advance in age, and no 
reliable sex difference. Individual differ- 
ences, however, were marked, 

The use of the first personal pronoun in 
the plural as an index of social develop- 
ment showed significant age differences (.72 
+ .04). There was no significant relation- 
ship, however, between IQ and the use of we, 
our, and us (.18 + .07). The girls showed 
more rapid social development in this re- 
spect than did the boys insofar as use of we 
our, and us suggests increasing awareness of 
membership in a large group. 

The amount of calling or mentioning chil- 
dren or adults by name was also analyzed. 
The amounts did not differ at different ages 
nor between the sexes. From the point of 
view of children's interests, however, it was 
Significant that these nursery school chil- 
dren as a group talked to or about children 
more than twice as much as they talked to or 
about adults. 
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CONCLUSIONS 


Although this investigation made no pre- 
tense of being a normative study, based on 
@ random sampling of the pre-school popula- 
tion, it nevertheless has revealed certain 
patterns which are in all probability de- 
velopmental since all of the indices dis- 
cussed are more highly correlated with chron- 
Ological age than with intelligence. It has 
seemed evident that among normal and superi- 
or children, chronological age is more im- 
portant than mental age in determining the 
various stages of language development. 
Girls tend to develop more rapidly than boys. 
By the beginning of the fifth year both boys 
and girls have acquired all the language pat- 
terns commonly used by adults in ordinary 
conversation. 

The maturity implied in this control of 
language and sentence structure is neverthe- 
less misleading. Throughout all the pre- 
school years even these superior children 
naively continued to experiment with repeti- 
tions of sound or word patterns. Even after 
control of adult speech forms was acquired 
non-verbal or incomprehensible remarks ap- 
peared continuously and irrelevantly. 
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The functional patterns inherent in the 
structure of the language indicated much 
that is of value about a child's interests 
and desires. Revealed through these lan- 
guage patterns, the pre-school child is a 
confirmed egotist and yet extremely sociable. 
He satisfies both needs by talking incessant- 
ly to other people, but telling them of what- 
ever he happens to be doing at the moment. 
Gradually, as he grows older, he talks more 
and more about other people, but not at the 
price of leaving himself out of the picture. 
Instead, he talks the same amount about him- 
self but less about material objects. His 
interest in other people closely parallels 
an increase in the number of commands issued 
and the number of questions asked, Perhaps 
the most outstanding feature of the language 
of the pre-school child as revealed in this 
study is the amazing constancy of the coeffi- 
cient of egocentricity. 

[The "Journal of Experimental Education," 
Volume I, No, 2.] 
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REPUTATION DIFFERENCES IN LIKE-SEX TWINS 
Harold E. Jones and Paul T. Wilson 
Institute of Child Welfare 
University of California 


The “twin method" cf investigating the 
relative influence of nature and nurture has 
commonly involved the comparison of intra- 
pair differences among identical and frater- 
nal twins. Ina specifiedtrait, it has been 
assumed that differences among identicals 
(Ax) are due wholly to nurture, while dif- 
ferences among fraternals (Ay) are due to 
nurture plus nature. It has been further 
assumed that the average nurture difference 
is the same for identical and fraternal 
twins,--see, for example, Holzinger (2), Sie- 
mens (4), Dahlberg (1), Lenz and Verschuer 


3}. Ar- 41 
Under these conditions, the ratio ~Ay 








may be taken as indicating the relative in- 
fluence of heredity and environment, This 
is susceptible to criticism on several 
grounds. It must not be forgotten, for ex- 
ample, that A; may involve differentiating 
effects derived from the prenatal environ- 
ment and also from possible inequalities in 
zygotic division. Our present concern is 
with a further weakness in twin theory, name- 
ly, with the hypothesis of equivalent aver- 
age differences in the post-natal nurture of 
the two types of twins. We regard this hy- 
pothesis as unsound, and consider that the 
greater actual differences among the frater- 
nal pairs may be related not only to germi- 
nal differences but also to the influence of 
a more differentiating environment. A cor- 
rection for such a factor would alter the 
ratio derived from the above formula, and 
would undoubtedly alter it in different de- 
grees for different traits. 

Evidence on several phases of this prob- 
lem, derived from measurements of environ- 
ment, will be presented in a monograph to 
be published elsewhere (6). In the present 


study, we are concerned with parents! atti- 
tudes toward twin similarities and differ- 
ences. The relevance of the mterial to be 
presented below depends upon the assumption 
that reputation is not only a resultant but 
also, to some extent, a determinant of per- 
sonality. Although recognizing a certain 
degree of contra-suggestible and non-conform- 
ing reaction, we are here assuming that the 
net effect of reputation is to canalize be- 
havior in the direction of the forms ("ster- 
eotypes") which have public recognition. If 
the monozygotic, more than the dizygotic, de- 
velop in an environment which stresses a 
tradition of similarity, this maybeafact of 
some importance in maintaining and even in 
increasing their similarity. 

The primary selection included in this 
study, group A, consists of SO pairs of 
twins, so chosen as to mtch 25 pairs of 
identicals with 25 pairs of fraternals, by 
the criteria of age, sex, and educational 
and social status, Group B includes’ the 
foregoing, plus an addition of 30 pairs of 
twins who could not be fitted into the 
matched pair sample by the matching criteria 
employed. Group B, in total, represents a 
random selection from a larger group of 212 
pairs which has been described in detail in 
a preceding article. 


TABLE I 
NUMBER AND SEX OF TWIN PAIRS STUDIED 








Group A Group B 
Male Female Total | Male Female Total 





Identical J 16 25 13 27 40 
Fraternal g 16 25 19 21 40 
Total 18 32 50 32 48 80 


























1. Acknowledgements are due to Virginia Currie for assistance in data collection and to Dr. Virgil Dickson of the 
Berkeley School Department, Dr. R. E. Rutledge of the Oakland School Department, and the school departments of Ala- 
meda and Richmond, for assistance in locating a representative sample of twins. 

2. See reference (5) for an account of the methods of identification, the criteria for classifying as identical or 
fraternal, and the characteristics of the sample in terms of age, sex, age of mother, birth order, social status, 
national origin, etc. 
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TABLE II 


DISTRIBUTION OF SAMPLE BY AGES 








Age in years-+6 to 10/10 to 14/14 to 18 | 18 to 22 
Group A 
Identicals 3 15 7 0 
Fraternals 3 15 7 0 
Group B 
Identicals 7 16 15 2 
Fraternals 13 20 7 0 

















The data collection involved home visits 
and an interview with the mother; it fol- 
lowed a somewhat standardized general pro- 
cedure which has been elsewhere described 
(5). 

The inquiry concerning personality traits 
constituted a minor part of the total inter- 
view. The chief purpose of this inquiry was 
to suggest "talking points" to the mother, 
and to elicit a free discussion of the twins 
which would serve as a basis for later per- 
sonality studies. In order that this m- 
terial might also be utilized for statisti- 
cal treatment, a specific judgment was ob- 
tained for each trait, as to whether or not 
the twins showed a reportable difference in 
the trait in question. 

The term "trait" should be understood in 
a naive sense. In the discussion of sympa- 
thy, for example, the mother is asked, “which 
one would you say is the more sympathetic?" 
To this she may reply that they are about 
the same, or that one is more sympathetic 
than the other, and she may frequently give 
qualifying or explanatory comments in sup- 
port of her opinion. A few mothers are suf- 
ficiently discriminating to state their 
judgments in terms of specific citations; 
thus, twin X may be exceptionally sympathet- 
ic in dealing with younger children, while 
twin Y is more sympathetic with his own 
twin, or twin X is more prompt to show sym- 
pathy when anyone is hurt, but twin Y shows 
more forethought for others and more in- 
sight concerning the mental status of others. 

The interview would, of course, have been 
technically more adequate if we had subdi- 
vided our general and somewhat artificial 
traits into a larger number of concretely 
described stimulus-response patterns. This 
could not have been done, however, in the 
first interview; with the average psycholog- 
ically untrained adult we found it more 
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expedient (and for present purposes probably 
equally valid) to rely upon a total or aver- 
age impression of a trait, in a definition 
conveyed through everyday meanings of a trait 
name, rather than to force a large number of 
analytic judgments. In the case of mothers 
who were able and disposed to qualify their 
statements, a final summary judgment was ale 
ways obtained as to whether the twins could 
be called "different" or “about the same” in 
the trait conventionally taken as an entity. 
Up to the present time, a second interview 
with all of thc parents has, unfortunately, 
not been feasible, and hence, data are lack- 
ing as to the comparative reliability of the 
estimates of "same" or "different" on the 
different traits. The possible effects of 
differences in reliability will be discussed 
in a later paragraph. 


THE TRAITS INCLUDED IN THE INQUIRY 


1. Sympathy--"Which one would you say is 
the more sympathetic?" 
Perseverance--"Which has the more per- 
severance, the more stick-to-itive- 
ness?" 

Attention--"Which one is the more at- 
tentive and alert?" 

Promptness--"Which one is more punc- 
tual and more prompt in carrying out 
requests?" 

Self-assertion--"Which one is the more 
self-assertive, the more forward?" 
Talkativeness--"Which one does the 
more talking?” 
Self-consciousness--"Which one is the 
more self-conscious--more inclined to 
be shy and bashful?" 

Memory--"Which one has the better 
memory?" 

Sense of responsibility--"Which one 
shows the greater sense of responsi- 
bility?" 

Sense of humor--"Which one is 
at taking a joke?" 
Irritability--"Which one is the less 
irritable--the less quick tempered?" 
Sociability--"Which child is the more 
interested in playing with other chil- 
dren?" 

Inventiveness--"Which child has 
better imagination? Which one is 


Ze 
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the more inventive in games and make- 


believe?" 

14, Leadership--"Which one usually takes 
the lead?" 

15. Social adaptability--"Which one gets 


along better with the other children?" 
Athletic interests--"Which one is the 
more interested in athletic games and 
sports?" 

Dependence on each other--"Which one is 
the more dependent on the other, for 
assistance or companionship?" 
Impulsiveness-"Which one is the more 
impulsive--makes up his mind quicker 
or acts more suddenly?" 

Among the first families visited, inquir- 
ies were also made conceming differences in 
"obstinacy," "preference for parents," "de- 
pendence on parents," "choice of companions," 
"generosity," and "competitiveness." Dif- 
ficulties, due to resistance or to other fac- 
tors, developed in obtaining answers to 
these questions, and it was deemed wise to 
drop them from the schedule employed in the 
first interview. 


16. 


17. 


18, 


TABLE III 
RESULTS FOR IDENTICAL TWINS 











Trait Name Percentage of pairs showing 
intra-pair differences 
Group A Group B 
Leadership 75 61 
Impulsiveness 68 54 
Sense of humor 58 46 
Irritability 56 59 
Talkativeness 56 55 
Perseverance 56 54 
Sense of responsibility 52 50 
Popularity 50 46 
Self-assertion 48 52 
Sympathy 46 42 
Self-consciousness 44 44 
Attention 43 43 
Dependence on each other 43 33 
Athletic interests 25 23 
Promptness 20 30 
Memory 17 26 
Inventiveness 13 13 
Sociability 8 4 





Table III gives the percentages of identical 
twin pairs for whom the mothers reported no- 
ticeable differences, The traits are ar- 
ranged in the order of mgnitude of the dif- 
ferences found for group A. The thirty cas- 
es added in group B do not markedly change 
the array (r= .95), and a fair degree of 
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instability may be inferred for our findings, 
Great difficulty, however, attends an in- 
terpretation of this range of percentages. 
The following considerations are relevant: 

1. It may be argued that the degree of es- 
timated similarity of identical twins, in 
different traits, provides an index of the 
extent to which these traits are modifiable 
by the environment. Since identicals areas- 
sumed to share substantially the same heredi- 
ty, intra-pair differences may be imputed to 
the intervention of environmental factors. 
Hence, a trait such as leadership may be re- 
garded as readily subject to environmental 
differentiation, while memory and inventive- 
ness (with few intra-pair differences) are 
more largely determined by heredity, and lit- 
tle subject to environmental influence, 

2. In qualification of the foregoing, it 
would seem wise to limit the discussion of 
the environmental modification of traits, to 
the specific case of the environment of 
twins. It is possible, for example, that 
"leadership" is not, in general, more modifi- 
able than "sociability," but that among twins 
a domination-submission relationship is like- 
ly to develop, one twin achieving a notice- 
ably greater tendency to take the lead. In 
connection with this, we find that frequent 
differences are also likely to appear in such 
volitional traits as "perseverance" and "self- 
assertion," and in the related trait of 
"sense of responsibility." Regard should al- 
so be given to the differential pre-natal 
and neo-natal conditions encountered by twins, 
which may predispose to differences in physi- 
cal vigor and in related characteristics. 

3. The greater frequency of intra-pair 
differences for one trait than for another 
may be due partly to (a) variability of 
trait symptoms, (b) the objectivity with which 
the trait symptoms can be judged, and (c) 
other factors contributing to the reliabili- 
ty of estimate. For any two characteristics, 
the relative influence of these various fac- 
tors is not known. It does, however, seem 
unlikely that differences in variability and 
reliability are solely responsible for the 
percentage differences indicated. One would 


suppose, for example, that “athletic inter- 
ests" (low in the array of percentages) could 
be rated at least as reliably as “impulsive- 
ness," and "memory" as reliably as “sense of 
responsibility." 
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Certain other considerations need to be 
taken into account in connection with the 


technique of estimation. A mother's pref- 
erence for one twin over the other (we have 
found this to be a common condition, even 


among identical twins) might bias her in es- 
timating differences in desirable traits. In 
the case of traits in which the preferred 
twin is actually inferior, she would no doubt 
be led to judge them as "Similar," refusing 
to acknowledge differences which are fairly 
obvious to others. While it is unlikely that 
this factor has played a marxed role in de- 
termining the array of percentages in Table 
III, the possibility of some influence of this 
nature cannot at present be eliminated. A- 
bout all that can now be said is that under 
the conditions of this inquiry mothers re- 
port noticeable differences in their identi- 
cal twin children in a wide variety of traits, 
and that among some traits these observed and 
reported differences occur as much as ten 
times as often as among others. From the 
standpoint of the present paper, however, our 
chief interest lies in comparing the judged 
differences of identical with the judged dif- 
ferences of fraternals; the data for the fra- 
ternal twins are given in Table IV. 


TABLE IV 
RESULTS FOR FRATERNAL TWINS 





Percentage of pairs showing 


Trait Name intra-pair differences 








Group A Group B 
Attention 83 67 
Irritability 77 70 
Sense of responsibility 73 62 
Self-consciousness 71 68 
Impulsiveness 68 74 
Self-assertion 67 65 
Talkativeness 64 64 
Leadership 62 68 
Promptness 61 47 
Perseverance 58 63 
Popularity 55 63 
Sympathy 55 57 
Memory 50 61 
Sense of humor 50 47 
Athletic interests 42 36 
Inventiveness 24 18 
Dependence on each other 23 26 
Sociability 16 15 





In comparing these results with those for 
the group of identicals, the most striking 
fact is the higher average percentage of 
difference among the fraternals: in the 
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matched groups A, 55.5 per cent 
ternals as compared with 43.2 per cent for 


for the fra- 


the identicals; in groups B, 53.4 per cent 
for the fraternals as compared with 40.8 per 
cent for the identicals. The critical ratio 
( Diff. 
PE. Diff. 
group B, indicating in each case at least 99 
chances in 100 that the difference (in rated 
differences) constitutes a true separation. 
It may be noted that the identical and 
fraternal percentages are correlated--r being 
-60 for group A and .83 for group B. Traits 
in which the identicals resemble each other 
the more markedly also show a close pair 
Similarity among fraternals. No doubt this 
positive correlation is promoted both by (1) 
differences in the reliability of estimation 
of the traits and (2) differences in modifi- 
ability of actual personality traits. 
The lower percentage of estimated 
differences among the identicals my 
be partly accounted for by halo effects 
from the recognition of a general sim- 
ilarity. Thus, twins regarded as very 
Similar in physical appearance might 
(through halo effect) be estimated as 
Similar in personality traits. It 
must be admitted, furthermore, that the 
halo effect from a judgment of physi- 
cal similarity might operate with dif- 
ferent strength in different traits. 
Thus, if a mother regarded "obstinacy" 
as closely related to physical make-up, 
but considered "sense of responsibil- 
ity" to be chiefly dependent upon other 
factors, she might (because of this) 
rate physically similar twins as more 
Similar in obstinacy than in sense of 
responsibility. Table IV, however, 
fails to lend emphasis to this latter 
point, and it appears unlikely that 
the average mother is significantly 
influenced by such considerations, 
From another point of view, there is 
ground for supposing that minor dif- 
ferences between identical twins would 
be exaggerated in a mother's judgment, 
if they were noted at all; in twins 
otherwise strikingly similar, aslight 
divergence in interests or attitudes 
would stand out in more marked relief 
than in the case of twin pairs 


) is 3.5 for group A and 4.4 for 
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exhibiting a fairly wide range of 

structural and behavioral differ- 

ences. 

Still another consideration in- 
volves the possible influence of bias 
with regard to the hereditary origin 
of twin differences. In cases in which 
one (fraternal) twin is supposed to be 
"more like his mother” and the other 
"more lixe his father," the mother may 
judge the twins to be different in 
traits which she regards (1) as hered- 
itable, and (2) as involving differ- 
ences between herself and her husband. 
To the extent that the first of these 
becomes an explicit factor in her judg 
ment, we would expect that the traits 
showing the most marked differences 
among fraternal twins would be those 
which are most commonly regarded as 
subject to heredity. The majority of 
the mothers in our sample no doubt 
make their estimates without depend- 
ence upon these indirect criteria, but 
the possible existence of such deter- 
minants should increase our caution in 
dealing with certain types of twin ma- 
terial, in which either twin reputa- 
tions, or the effects of their reputa- 
tions, may be involved. 

Some interest attaches to a comparison of 
the item percentages in Tables III and IV. 
In what traits are the differences among 
identicals substantially the same as_ those 
estimated for fraternals? In what traits 
do the identicals tend to show fewer dif- 
ferences? Table V gives for group A the 
data relevant to this problem, the traits 
being ranked in order in terms of the mag- 
nitude of divergence between the results for 
identicals and fraternals (2nd order dif- 
ferences). 

In 14 of the 18 traits the actual per- 
centage of recognized differences is great- 
er for fraternals than identical twins; the 
second order difference is reliable in only 
three of these traits (promptness, atten- 
tion, memory). Three-fifths of the frater- 
nal pairs show reported differences in 
"promptness," as compared with one-fifth of 
the identicals, In the traits of "atten- 
tion" and "memory" reported differences are 
from two to three times as common among the 
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fraternals; these traits, related to intelli- 
gence, no doubt furnish a more objective ba- 
sis for comparisons than is the case with 
"perseverance" or "impulsiveness." It is 
worthy of note that intra-pair distinctions 
in leadership-subordination and dependence- 
independence are, reversing the usual rule, 
more common among identical twins. To the 
extent that this indicates actual differences 
in personality traits, we might offer the 
hypothesis that the very closeness of rela- 
tionship of identical twins is a factor pro- 
moting differentiation in leadership and de- 
pendence, 


TABLE V 


A RANK-ORDER OF TRAITS ACCORDING TO THE 
DEGREE TO WHICH DIFFERENCES AMONG FRA- 
TERNALS EXCEED DIFFERENCES AMONG IDENTI- 








CALS 
2nd Order 
Trait Name Difference 
Promptness +41 
Attention +40 
Memory +33 
Self-consciousness +27 
Sense of responsibility +21 
Irritability +21 
Self-assertion +19 
Athletic interests +17 
Inventiveness +11 
Sympathy +9 
Talkativeness +8 
Sociability +8 
Popularity +5 
Perseverance +2 
Impulsiveness 0 
Sense of humor -8 
Leadership -13 


Dependence on each other 





SUMMARY 


1. S© pairs of like-sex twins (group A) 
were chosen in such a way as to match 25 
pairs of identicals with 25 pairs of frater- 
nals by the criteria of age, sex, and social 
and educational status, 

2. Through standardized interviews, re- 
ports were obtained from the mothers concern- 
ing intra-pair differences in 18 reputation 
traits. 

3. Among identicals, the percentage of 
pairs recorded as "different" ranges from 8 
to 75 in the various traits, with an aver- 
age frequency of 43.2 per cent. Among the 
like-sex fraternals, the percentages range 
from 16 to 83, with an average of 55.5 per 
cent. 
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4. Certain individual traits show a reli- 
ably greater frequency of difference among 
the fraternals, while in certain other traits 
this tendency is reduced or even reversed. 
Hypotheses are offered in tentative explana- 
tion of these results. 

5. Although the higher percentages (indi- 
cating more frequent differences) occur a- 
mong fraternals, the rank-order of these dif- 
ferences is, in general, similar in the two 
types of twins. Factors contributing to 
this correlation are considered, 

6. When the statistical analysis was re- 
peated on a more inclusive . sample (group B) 
of 40 pairs of identicals and 40 pairs of 
fraternals results were obtained similar to 
those found in group A. 


CONCLUSION 


Further points of interest may emerge 
from the analysis of this material, but with 
reference to the initial problem of this 
study the chief results to be emphasized are 
that individual pairs of monozygotic twins 
are publicly considered to be more similar 
than dizygotic pairs; that this greater es- 
timated similarity extends to a wide range 
of traits, and that it applies very unequal- 
ly to different traits. We need not be 
greatly concerned here with the causes nor 
with the validity of these reputational dif- 
ferences; our point of interest is in their 
effect, and we conclude that this effect is 
to contribute an environmental differentiat- 
ing factor which is greater for fraternal 




















H. Jones and P, Wilson 91 


than for identical twins. 


While the magni- 
tude of the differentiating factor has not 
been measured, we believe that its existence 





should no longer be disregarded in nature- 
nurture studies employing the twin method, 
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THE MEASUREMENT OF CHILD BEHAVIOR IN TERMS OF ITS SOCIAL STIMULUS VALUE? 
Willard C. Olson and Muriel M. Wilkinson 
University of Michigan 


The present report is concerned primarily 
with the development of an approach to be- 
havior study which is to be regarded as sup- 
plementary to a method of time sampling meas- 
urement previously described.® It repre- 
sents, in part, an attempt to establish a 
reliable and valid technique for measurement 
under a particular assumption regarding the 
nature of personality. The theoretical ori- 
entation used has been clearly stated by 
May:9 

"The concept of personality set forth 
here emphasizes the stimulus side of 

the question, It is that an individ- 

ual's personality is not defined by the 

responses he makes to others, but rath- 
er by the responses others make to him 

as a stimulus, In brief, personality 

is - individual's social stimulus val- 

ue," 

It would be possible to recognize the 
validity of such an assumption and still pro- 
ceed by two commonly employed general meth- 
ods of investigation. If we can determine 
the stimulus value of particular items or 
patterns of behavior for people in general, 
attention may be turned to the study of the 
individual's behavior by test or direct ob- 
servational procedures. Such a methodweuld 
be applicable, also, to behavior initiated 
by organic factors or by objective exter- 
nal stimuli. A second group of methods 
would include reports or ratings based on 
the impressions of a person's associates, 

The present paper is devoted to the dis- 
cussion and demonstration of a third ap- 
proach of methodological interest. Briefly, 
the hypothesis is that the behavior of Child 
A in its stimulus value for Associate B may 
be obtained by recording the actions of B 
by a third person, Observer C. Individuals 
(Ai, Ag, As...Ag) in @ group are thus dif- 
ferentiated, primarily in terms of actual 





responses of an associate or associates to 
it, rather than in terms of their own be- 
havior or by the impressions of others. 

The data used to illustrate the method 
were gathered as part of an investigation in- 
to the effects of a noon lunch and nap in 
school on the growth and behavior of a group 
of six-year-old children. The method was 
evolved in seeking to evaluate one element 
in the situation, that is, the internal ad- 
justment of the child in relation to his en- 
vironment as contrasted to the need for ex- 
ternal controls. The present report is con- 
cerned only with the measurement problem. 

The basic data were collected from astudy 
of seventeen boys and seven girls in the 
first grade of a laboratory school.* The 
mean age calculated as of September first 
was five years and eleven months, with a 
range of from sixty-five to seventy-nine 
months, 

The group was one where freedom of move- 
ment was customary, where there were no fixed 
seats, where there was a variety of activi- 
ty, and where the pupil-pupil and child- 
teacher interaction was characterized by a 
high degree of cooperation. The core of the 
instructional program was frequently some 
project initiated by the pupils and largely 
directed by them. There was an effort on the 
part of the teacher to use natural interest 
as the central feature in maintaining desir- 
able social integration of the unit. When- 
ever language was used as an instrument cf 
control, constructive suggestion as to what 
was to be done next was employed rather than 
any type of negative statement, reproval, or 
correction in the older disciplinary sense. 
The attempt was to secure a natural and free 
expression of personality constructively enm- 
ployed in doing worthwhile tasks. While the 
activities of the group were both of the 
"co-acting" and "face-to-face" types, more 
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of the latter would probably be noted here 
than in schools in general. Even casual ob- 
servation reveals a difference among the chil- 
dren in the way they react to this program 
of responsibility, the extent to which they 
cooperate constructively, and the extent to 
which they are distracted by adventitious 
features of the environment. 

After a period of preliminary observation, 
it was determined that an interesting possi- 
bility of appraisal of the child consisted in 
a systematic record of his stimulus value for 
the teacher. It was noted that when rest- 
lessness and wavering attention seemed detri- 
mental to his own interests or distracted 
other children, the teacher would regain the 
child's attention by speaking to him, or by 
a look or gesture. The evaluation of this 
behavior was attempted in general conformity 
with time sampling techniques. 

The unit of behavior finally employed was 
"such marked restlessness or inattention that 
the teacher feels the need of speaking to 
the child or recalling his attention by di- 
rect word, look, or gesture." A five-minute 
interval of time was chosen, so that the unit 
of measure became one occurrence of the de- 
fined behavior on the part of the teacher 
during a five-minute period. 

Ten five-minute practice observations 
were made, which indicated the practical use- 
fulness of the unit and the possibility of 
describing individual differences in the 
children. Daily record sheets were then pre- 
pared on a duplicator with a list of names 
of the children and a space for ten daily 
observations five minutes in length. During 
the course of the year 200 observations were 
made, 100 in the morning and 100 in the af- 
ternoon. Thus, for each child, a measure 
based upon 200 observations or 1,000 minutes 
of recording was obtained. The total score 
for a child consists of the number of occa- 
Sions in 200 in which, by the defined be- 
havior, he stimulated the teacher to a re- 
sponse in terms of words, look, or gesture. 

Since the stimulus value of the defined 
behavior in the child is measured by re- 
sponse! in the teacher and is only one of a 
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series of possible teacher responses, we 
will designate the scores as TR, measures. 
It is obvious that the unit employed isa 
coarse one and is but one resultant of many 
complex factors. The scores will take on 
meaning as other factors in the child or his 
environment are related to it. We ignore, 
for purposes of the TR, measures, any analy- 
sis of the social or objective stimuli to 
the stimlating behavior of the child. Such 
investigation would lead into the problem of 
circular stimulation as discussed by Allport# 
and would involve a complexity of recording 
not attempted in the present study. We ig- 
nore, also, a consideration of the réle_ the 
teacher plays as a mother suostitute in the 
psychoanalytic sense, although the method 
here reported offers a possibility of bring- 
ing parts of this concept to a quantitative 
test. 

It should be noted in connection with this 
measure that the observer was noting the be- 
havior of the child as well as the teacher's 
response to it. She did not record the 
child's behavior, however, except as it had 
Stimulus value for the teacher. In a further 
study it would be of interest to determine 


| the extent to which the two approaches would 


agree. Fixing the attention of the observer 
on the teacher delimits in some measure the 
field of observation and objectively defines 
for the observer most instances of what is 
to be recorded. On the other hand, since 
the child must be identified as an individ- 
ual and was not being studied in terms of 
all of his stimulus values for the teacher, 
scrutiny of the child is also demanded, 

The usefulness of the TR, scores will de- 
pend in part on their differential capacity, 
their significance in terms of other criter- 
ia, the reliability with which the behavior 
may be recorded, and the constancy of the 
general pattern of behavior over a period 
of time. 

In order to determine the accuracy of 
the recording, simultaneous observations 
were made by two experienced observers for 
forty-five minute periods, One observer 
set at the right side of the room and the 
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other at the left side. This gave each as 
nearly as possible a similar view of the 
room. The five minute intervals were clocked 
by signals, but the observers were far enough 
apart so that neither was conscious of checks 
made by the other. Each observer noted all 
incidents in detail during the first five 
minute period; then a conference on inter- 
pretation was held. Thereafter, all records 
were made independently. 

The results show a high degree of relia- 
bility when identical behavior is observed. 
The agreement in TR, scores for simultancous 
observations for forty-five minute samples is 
given below. (Scores were used as begin- 
nings of unit intervals in the calculations.) 








CHILD | OBSERVER A OBSERVER B 
1 13 13 
2 12 13 
3 12 ll 
a J 8 
5 8 8 
6 7 9 
7 6 8 
8 6 6 
3 4 2 
10 3 2 
ll 3 3 
12 2 2 
13 2 1 
14 2 2 
15 1 2 
16 1 0 
17 1 1 
18 0 0 
19 0 0 
Mean 5.24 5.29 
S.D. ais 4.12 4.34 











The coefficient of correlation of .98 be- 
tween the total scores of the two observers 
is unexpectedly high, and the central tend- 
ency and variability of the two series are 
practically constant. It is probable that 
the room conditions in the simultaneous ob- 
servations were more constant than in the 
entire series used in deriving individual 
scores, 

It is also of interest to secure some in- 
dex of the extent to which the scores re- 
corded, at a particular time under one set of 
conditions, give a picture of an enduring 
pattern of behavior in the child. Some evi- 
dence on this problem can be presented since 
the 200 observations by one observer were di- 
vided into two sub-series of 100 each, with 
a time interval between the end of one ser- 
ies and the beginning of the next. The de- 
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tails of the comparisons are summarized in 
Table I. The coefficient of correlation of 
.77 between the two sets of data with the 
predicted value of .87 for their Sum or av- 
erage indicates that the scores represent 
rather consistent behavior under similar 
school conditions. The mean and variabili- 
ties of scores compare so closely that’ the 
differences are of negligible significance 
on the basis of the usual statistical tests. 


TABLE I 


CONSTANCY OF TR, SCORES AS SHOWN BY A COM- 
PARISON OF 100 OBSERVATIONS IW EACH OF TWO 
CHRONOLOGICAL SERIES 














Series I Series II 
December 8 - | February ll - 
January 22 April 7 
Number 19 19 
Mean 13.8 15.1 
Standard Deviation 8.7 9.0 
Lowest Score*® 2 3 
Highest Score™* 37 46 





*The Pearson coefficient of correlation was 
-77 between the scores in the two series. 
This yields a predicted value of .87 
(Spearman-Brown) for the stability of 200 
observations. 

**the same individual secured the highest 
scores and the same individual the lowest 
scores in the two series. 


The technique reveals striking individual 
differences in the TR, scores. Thus, while 
one child may evoke a response of the defined 
type in but two of 200 five-minute periods 
of observation, another child my elicit 108 
responses (Table II). What such wide dif- 
ferences mean for the future development of 
children must remain a matter of conjecture 
at the present time. It is interesting to 
note that in the table the mean manifesta- 
tion for the girls, 15.0, is less than half 
of that for the boys, 37.9. The boys are 
also much more variable and earn the extreme 
Scores. Even with the small samples repre- 
sented the ratio of the difference in means 
to its probable error is 5.3, and seems to 
establish a stable sex difference. The gen- 
erality of such a conclusion must, of course, 
be tested under varying conditions, but this 
finding is in conformity with other types of 
evidence. (Table II on following page) 

It is of some interest to relate the TR, 
scores to other information about the chil- 
dren in order to determine whether they have 





yPeKipi Hort woeaoeFeo wy 




















December, 1932 







TABLE II 


INDIVIDUAL AND SEX DIFFERENCES IN TR, SCORES 





a * 
Scores 

















Boys Girls Total 
100-109 1 i. 
90- 99 
80- 89 l l 
70- 79 
60- 69 
50- 59 1 lL 
40- 49 l l 
30- 39 6 6 
20- 29 4 2 6 
10o- 19 3 3 6 
0- 9g 2 2 
Number wi 7 | 24 
wedian $2.5 | 15.9 | 26.7 
Mean 37.9 | 15.0 | 29.7 
Standard Deviation 23.5 | 7.5 22.4 
Probable Error of Mean| 3.8| 1.9 | 3.1 
*The actual limits of scores were from 2 to 108, 


Scores nave been used as 
in the calculations. 


beginnings of steps 
any broader significance than that deter- 
mined by the intrinsic nature of the measure, 
Only one of the comparisons meets the re- 
quirements usually set up for identifying a 
reliable trend as shown in the following tab- 
ulation: 





TR, Scores N r |P.E., 
With 

H-O-W Schedule B 24 -74| .05 

Kuhlmann-Binet IQ 24 |-.33] .12 

Gates Reading Test] 17 |-.16) .16 

Oral Habit Score 18 |-.19}] .15 














The teacher and assistant teacher rated each 
child on Schedule B of the Haggerty-Olson- 
Wickman Scalesl during the early part of De- 
cember when the systematic observational rec- 
ords were begun. The correlation between the 
average scores for the two teachers on Sched- 
ule B and the TR, scores as obtained by the 
observer in 200 observations was .74 + .06. 

It will be recalled that the Haggerty-Olson- 


W. Olson and 











M. Wilkinson 


95 


Wickman Scales are designed to measure s0- 
called "problem tendencies" in children.® It 
is interesting that this amount of agree- 
ment should be obtained by two methods of ap- 
proach to a central, but not coextensive 
problem. Action and impression criteria a- 
gree within limits in this instance, the ap- 
proach by the social stimulus method used 
by an eyewitness being consistent with the 
report method by associates, : 
The relationship of TR, scores to intelli- 
gence quotients (-.33 + .12), to the Gates 
Reading Test given at the end of the year 
(-.16 + .16), and to an observational meas- 
ure of nail biting, thumb sucking, and simi- 
lar habits (-.19 + .15) cannot be established 
reliably with the small number of cases in- 


| volved, 


CONCLUSIONS 


The behavior of each child in a group may 
be measured by an observer in terms of the 
response an associate makes to the child as 
a stimulus. The general method has been il- 
lustrated by a record of the responses a 
teacher makes to defined types of stimla- 
tion by the child. The definition of the be- 
havior observed was "such marked restless- 
ness or inattention that the teacher feels 
the need of speaking to the child or recall- 
ing his attention by direct word, look, or 
gesture." Two hundred samples of behavior, 
each five minutes in length, were used for 
measurement purposes. The method gives 
scores which are both reliable and constant, 
which reveal wide individual and sex dif- 
ferences, and which correlate significantly 
with the average of two teachers! judgments 
of related types of behavior. 


[The "Journal of Experimental Education," 
Volume I, No. 2,) 





1, Published by World Book Company, Yonkers-on-Hudson, 19530. 


2. Willard C. Olson, Problem Tendencies in Children (Minneapolis: 


University of Minnesota Press, 1950), p. 92. 








- 
ee 








> te 


ee ete 


—Eo OO. ee eee a 
ma = - 
eS — 





Sra 


ae 


i an seach 


96 JOURNAL OF EXPERIMENTAL EDUCATION 





Volume I, No, 2 


A GUIDE FOR STUDYING THE PERSONALITY OF A YOUNG CHILD 
Ethel B. Waring 
Cornell University 
Ithaca, New York 


Character and personality can best be de- 
scribed in terms of their functioning under 
the varied conditions of normal life. This 
article reports the result of several years 
effort to develop a method of studying per- 
sonality from records of observation with two 
main points of reference, the situation and 
the response. The result is a tentative tool 
called a Guide for Studying the Personality 
of a Young Child. 

The guide assumes that at all times a 
child is reacting to a total situation, but 
that at different times different elements 
are prepotent in influencing his response. 
The tendency to be selective in his response 
is the basis for the analysis in terms of 
situation. The tendency to respond to any 
aspect of the situation differently at dif- 
ferent times is the basis for the analysis 
in terms of response, 

These are the two points of reference in 
studying behavior: To what in the totalsit- 
uation is the child predominantly respond- 
ing? How does he respond to this predomi- 
nant factor in the situation? 

Several thousand incidents or events of 
behavior recorded over a period of years by 
staff and students have been classified in 
answer to these two questions. An incident 
or event, as used in this study, means a 
Simple unit of experience, a response how- 
ever involved to a situation however complex, 
Duplicates among these recorded events have 
been weeded out until each incident retained 
in @ group is unique in some way although 
basically like the others in the group. A 
descriptive statement has been made for each 
group covering all the incidents within the 
group. These refined groups have been orga- 
nized into a guide, 

The guide has been used as a method of 
Studying the personality of young children, 
It has served as a working basis for guiding 
current behavior, as a means for measuring 
change from time to time, and as a basis for 
comparing one child with other children. 

Year after year the details of the guide 
have been changed in adapting it for better 





usefulness. Therefore, the findings from 
year to year do not lend themselves to ex- 
tended statistical treatment. Such findings 
as are reported in this paper are the re- 
sults accruing from usage of the tool in a 
teaching situation rather than under condi- 
tions especially adapted for scientific ex- 
perimentation. Within limits, they illus- 
trate, however, how data gathered in the 
process of teaching may contribute also to 
the extension of knowledge in the field. 

An outline of the organization of the 
guide follows, showing varied responses to 
five elements in a situation. 

1. Material: The child responds predominant- 
ly to objects and their movements, 

O Observes: He observes with a minimum 

of bodily movement. 

E Explores: He uses chance materials and 
random movements. 

I Imitates: He uses the same or similar 
materials or movements he observes others 
use, 

F Uses in familiar ways: He uses materi- 
als or movements in ways evidencing ear- 
lier use of them. 

D Uses in different ways: He uses mteri- 
als in ways evidencing that either the 
material or the movement is new or dif- 
ferent. 

2. Social: The child responds predominantly 
to people as persons, 

D Shows dependence: He asks or accepts 
help; delays performance pending ap- 
proval, attention, direction or help; 
he accepts interference; or he follows. 

R Resists: He passively resists by ig- 
noring, refuses verbally, or actively 
resists the person, 

C Cooperates: He accepts, seeks, or of- 
fers help; or he shares activities with 
others, 

Cm Communicates: He communicates with an- 
other by primitive or by verbal lan- 
guage; offers greetings, suggestions, 
excuses, explanations; asks questions 
for permission or information; answers 
them; or engages in conversation. 
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3, Verbal Direction: The chila responds pre- 
dominantly to the words of direction ad- 
dressed to him. 

Ac Accepts: He merely accepts the words 
as any other sound stimulus. There is 
no evidence in his overt behavior that 
they have any meaning for him. 
Understands but resists: He ignores, 
refuses verbally, or actively resists 
the direction he is given. 

A Attempts: He attempts to execute the 
directions, even though mistakenly. If 
the activity requires repeated execu- 
tion, he my begin but soon stop; or 
he may initiate it independently but 
stop before succeeding. 

S Succeeds: He attempts and succeeds in 
executing the direction. He my or 
may not repeat the direction in whole 
or in part. 

I Independently uses: He initiates the 
response he has habitually made in a 
given situation although this time the 
direction is not given. He may or my 
not say any directing words to himself, 

M Modifies appropriately: He modifies 
his customary response appropriately. 
He either responds that way to a new 
but similar situation, or he responds 
differently in the familiar situation 
when altered in some significant way. 

4, Ideational: The child responds predomi- 

nantly to his own thoughts. 

T Thinks: He Stops in any activity ap- 
parently thinking or daydreaming. 

A Acts overtly: He interrupts whatever 
he may be doing to respond to an idea 
that has occurred to him, 

V Verbalizes without action: He ex- 
presses verbally the idea he is think- 
ing about but makes little or no ac- 
tive response to it. 

V-A Verbalizes with action: He talks a- 
bout what he is doing as he does it, 
perhaps also reinforcing his dramatic 
activity by imitating the remembered 
sound of the object or activity. 

P Plans: He states a plan for a later 
time or does something to insure the 
plan. 


5. Affective: The child responds predomi- 


nantly to his own feelings. 
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Acts impulsively and excessively: 


He 
cries, screams, slaps, strikes, bites, 
kicks, stiffens body, holds breath, 


suddenly catches breath, gets limp, 
clasps, clings, excessively kisses, 
pats, cuddles, laughs, or exhibits 
other forms of emotional behavior. 
N Acts in relatively fixed patterns of 
so-called nervous behavior: He whines, 
pouts, twists hair or button or dress, 
sucks thumb, finger, dress, toy, bites 
his nails, handles his genitals, or 
exhibits other forms of behavior indi- 
cative of strain. 
Uses indirect methods of avoidance, 
D Deals directly, attempting to control 
himself and the situation. 


mH 


ANALYSIS OF BEHAVIOR IN TERMS OF SITUATION 


These main categories are the result of 
much trial and retrial. They have been re- 
tained on pragmatic value because they are 
Significant in guidance, They are the points 
in the total situation to which adults do 
direct their attention when they decide what 
to do with a child. Adults can change di- 
rectly the material, social, or verbal, di- 
rection aspect of a situation and indirectly 
they can change, within limits, the ideation- 
al and affective aspects. The important 
thing is to know which to change in order to 
effect the desired change in the child's be- 
havior. 

Consider the event frequently reported by 
mothers, "I put my little girl to bed regu- 
larly but it is an hour before she is a- 
Five mothers may say this about five 
little girls of similar age and development 
living in five homes that are, in general, 
quite similar. The events recorded from 
these respective homes indicate: 

Girl A played with her doll until she 

fell asleep. 

Girl B asked mother for a drink, a hand- 
kerchief, to go to the toilet, to have 
the covers fixed, etc. 

Girl C closed her eyes tightly and held. 
her arms down at her side, still but 
tense, in response to mother's firm 
"Go right to sleep." 

Girl D recounted the exciting events 

the day. 
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Girl E sat up and looked about whenever 
sudden noises occurred. 

The first girl was responding to herdoll, 
the second to her mother, the third to her 
mother's "Go right to sleep,” the fourth to 
the remembered events, and the fifth to her 
own feelings prompted by the sudden noises. 
These apparently are the details in the to- 
tal complex situations at sleep time to 
which these children were responding. They 
are the elements in the situation which their 
parents may most profitably attempt to change. 

Mothers report of five lads that have tem 
per tantrums, Upon investigation it appears 
that the recent tantrums have occurred as 
follows: 

For Boy A when trying to get his wagon 
over the curb, when trying to get his shoe 
off before it is unlaced, when trying 
to reach his drinking cup from a high 
hook, 

For Boy B when a little girl asked to 
play with him,when mother tried to help 
him out of his coat, when sister, whose 
tricycle he had, appeared. 

For Boy C when told "Haven't I told you 
not to touch those? You're a bad boy. 
Mother can't love you when you are 
naughty," and when told to perform some 
routine habit such as "Take off your 
shoes," "Go to the toilet," "Wash your 
face." 

For Boy D when he thought his mother had 
gone, when he thought he had lost his 
teddy bear, when he thought he could 
not have any candy. 

For Boy E when he fell and bumped his 
head, when he was laughed at, when he 
tried to get attention and was ignored. 

Girl A and Boy A responded predominantly 
to the material element in the situation. 
Girl B and Boy B responded predominantly to 
the social features. Girl C and Boy Cc re- 
sponded predominantly to the verbal direc- 
tions. Girl D and Boy D responded predomi- 
nantly to ideational stimli. Girl E and 
Boy E responded predominantly to the affec- 
tive element, 

The varied behavior of these children in- 
dicates the categories in the guide for an- 
alyzing behavior in terms of the prepotent 
elements in the situation, Samples of inci- 
dents in which the child responded predomi- 
nantly to the material element in the total 





Volume I, No. 2 


situation are given below. (See outline of 

the guide for the place of this category.) 

1. AM stood and watched the steam shovel 
at work--so intently he scarcely 
moved, 

2. BM stopped eating when he heard the 
bird suddenly begin singing; he looked 
at the bird for several minutes, 

3. CM stopped pulling the wagon and sat 
in it while watching a workman put up 
the awning. 

4. DM idly pushed his fork along the crack 
in the table and then scraped the han- 
dle back and forth on the table. 

5. EM picked up pinches of sand, allowed 
it to drop through the sieve, and 
caught it in her hand as it came 
through. 

6. FM moved her hand back and forth through 
the water, lathered her hands with 
soap, and rinsed them over and over 
and over. 

7. GM looked at X who had climbed to the 
top of the jungle gym and then he 
climbed up several rungs. 

8. HM saw Y rocking her doll and singing. 
He went over to another rocking chair, 
rocked and smiled. 

9, IM heard Z at the window call, "Horsie, 
see horsie." He rushed to the window 
saying, "Horsie, see horsie." 

10. JM rocked his doll in his arms, just 
as on the preceding day. 

11. KM had been helped to swing on the bar, 
Later in the morning she climbed on 
the box, got hold of it herself, and 
swung, 

12. LM had been bouncing his ball with an 
adult until the adult was called a- 
way. When she returned, he began to 
bounce it to her again. 

13. MM had used the kiddy kar pushing a- 
head with a walking step. She got 
on the smallest tricycle and used it 
the same way. 

14. NM played on the slide, sometimes go- 
ing down head first on her stomach. 
Then, as she said, "Look," and laughed, 
She lay on her back and went down 
head first. 

15. OM had passed by a kiddy kar which 
was turned over on its side, and the 
wheel had turned a bit. She made a 





surprised exclamation, "It goes," 
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stopped and turned the wheel around 
and around. 

These children responded in several dif- 
ferent ways, more or less desirable, and it 
will later be worth while to study out these 
differences. Suffice it now to recognize 
that all the children responded predominant- 
ly to the material element! in the situation, 
i.e., to objects and their movements. (This 
includes animate objects when they seem to 
function only as objects.) 


ANALYSIS OF BEHAVIOR IN TERMS OF RESPONSES 


When the adult knows what to try to change 
in the total situation with the best chance 
of effecting the desired change in thechild's 
behavior, there is still a grave question. 
How shall this element in the situation be 
changed? That depends on how he habitually 
responds to it. 

Consider the situation of the meal hour 
when an adult says to the child, "Eat din- 
ner." 

Child 1 hears the adult and he merely 

opens his mouth for food. 

Child 2 hears but turns his head away. 

Child 3 hears but says "No, no," and 

throws his spoon on the floor. 

Child 4 tries to put food into his spoon 

and his spoon in his mouth. 

Child 5 eats one spoonful after another. 

Child 6 eats before being told. 

Child 7 says "Hot," and lays his 

down, 

In other words Child 1 is merely accept- 
ting the verbal direction without understand 
ing the meaning intended, i.e., to feed him- 
self. Children 2 and 3 understand but the 
former ignores and the latter actively re- 
Sists. Child 4 tries to do as told. Child 
5 succeeds, Child 6 does independently as 
he has previously been told, and Child 7 
modifies his customary response appropriate- 
ly. 

The varied behavior of these children in 
response to verbal direction indicates the 
categories for analyzing behavior in terms 
of response to this element in the situation, 
A sample of incidents in which the child 


spoon 
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succeeds in the element of verbal direction 
follows (See outline of guide for the place 
of this unit): 

A had thrown down his sweater and said, 


"No," to the adult. The adult said, 
"Pick up your sweater and come here." 
He picked it up and went to her. 

B sat in her wagon, cried as another child 
interfered. An adult took her out and 
said, "Stop crying--then ride in wagon." 
She stopped crying and want to the 
adult saying, "Waggie." She got in the 
wagon again. 

C had been playing with X. X fell. An 
adult said to C, "Can you help X up?" 
She did. 

D had been chewing without swallowing her 
food. An adult removed some of the food 
and then said, "Chew it." Later she 
said, "Swallow." D in this way finished 
the pineapple and showed the adult her 

empty mouth, 

E took Y's toy. In the struggle for pos- 
session E won and went off with the toy. 
An adult said, "E, that is Y's toy." E 
gave it back. 

An adult said to F, "Bring in your kiddy 
kar now, please. It is time to get 
ready for dinner.” He brought it in 
without any help. 

An adult said to G, "Can you get your 
milk?" He poured and drank his milk 
and returned both cup and pitcher to 
their places on the tray. 

Words appear in the total situation. The 
child may or may not repeat the words, In any 
event he attempts and succeeds* in execut (ng 
them, 


PRACTICE TESTS 


The justification of a guide for study- 
ing behavior, from a practical point of view, 
is obviously its use in curtailing the trial 
and error method of discovering what works 
best in guiding the child. The better the 
tool the more its user can gain by thinking 
out possible guidance procedures and their 
probable outcomes, and selecting the one 
that has the best chance for success. However 








1. M—Material—movement. 


For brevity this element in the total situation may be indicated by these symbols. 


2. S—Succeeds: For brevity such behavior may be indicated by these symbols. 
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good the tool may be, its predictive value is 
limited by the skill of the user. Therefore, 
practice tests have been developed to enable 
prospective users to become accurate enough 
so that they may make their predictions with 
conf idence, 

Practice tests have been provided for each 
category in the guide. Fore-exercises are 
first presented until the technique is 
learned, The practice tests are of two main 
types, one requiring only recognition and 
the other requiring classification. The ear- 
ly tests cover the analysis of behavior only 
in terms of the situation; later ones cover 
analysis in terms of response. Early tests 
are on isolated incidents, and later ones 
are on continuous narrative notes, 

A sample of each of these forms of test 
is included; a recognition test in terms of 
situation and one in terms of response; a 
Classification test in terms of situation, 
one in terms of response, and one on @ nar- 
rative record in terms of both situation and 
response, These tests are abbreviated since 
they are included merely to suggest the form, 


SAMPLE RECOGNITION TEST IN TERMS 
OF SITUATION 


The Element of Verbal Direction 


Directions: In all but five of these in- 
cidents the children responded predominantly 
to the verbal direction element in the total 
Situation, Mark with a check the five odd 
ones, 

1. [ |] A held her milk cup. An adult said, 
"Drink it all.” She drank two sips 
and then stopped, 

2. B's nose was running. An adult 
Showed him how to use a handker- 
chief, saying, "Use your handker- 
chief." B used it and the adult 
smiled and said, "Yes, you used 
your handkerchief." 

3. C walked around the yard carrying a 
Y basket of dishes, An adult asked, 
"Where are you going?” C said, "To 
the store," 

4, D was washing his hands. An adult 
said, "Your hands are clean now, 
Wash your face." He put more soap 
on his hands and lathered them. 








5. 


2. 


3. 


4, 


5. 





Directions: 
cidents the children are responding to the 
verbal direction element in the situation by 5 
succeeding. Mark the five odd incidents with 
a check, 


1.f | 


SAMPLE RECOGNITION TEST IN TERMS 
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E sat on the floor, An adult said, 
"Shoe on." E pulled on it, but it 
was crooked and would not go on. 
(Continued for twenty-five incidents) 


OF RESPONSE 


Gn SCT mene 


Succeeds in Response to Verbal Direction 


In all but five of these in- : 


A walked into the dining room, pulled 
out her chair, and sat down. An 
adult said, "We stand behind our 
chairs." A stood behind her chair. 

B was building steps with the blocks 
when it was time to get washed for 
dinner. An adult said, "Come, wash 
now." He continued his building. 

C was crossing the street. An adult 
said, "Car is coming. Wait." C 
stopped. 

It was time for D to go to sleep. An 
adult said, "Quiet, D." D stopped 
talking. 

E climbed into her father's car. He 
said, "Get your hat." She went in- 
to the house and came back with her 
hat. 

(Continued for twenty-five incidents) 


SAMPLE CLASSIFICATION TEST IN TERMS 


Directions: 
ment in the total situation to which the 
child seems to be predominantly responding. 
(See outline of the guide for the meaning of 
the symbols.) 

Vv IjA 


8 


OF SITUATION 


Indicate by a check the ele- 





Y 





1. A rolled over and over 
down the terrace; climbed 
up and did it all over 
again, 

















2. B came to an adult say- 
ing, "Fix--fix. Bumped yY 
my thumb on the truck. 
All hurt here." 
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imi S|V I|A SAMPLE CLASSIFICATION TEST ON NARRATIVE 
| 3. C took hold of the big | RECORD (Taken from a stenographic record 
box, saying to Y, "We'kl | of HA) 
take the box off now. 
Y You help me." Y took In Terms of Both Situation and Response 


hold of the other end- 


and together they lift- | Directions: Break the narrative into 
| ed it off the wagon. Simple events. For each event indicate in 
4. D said, "I need ascrew | the appropriate column the element in the 








driver." He went to total situation to which the child is pre- 
the cupboard in the Y dominantly responding. Use the symbol which 
other room, climbed on describes his response to it. (See outline 


a chair and reached the of the guide for the meaning of the symbols) 
screw driver. 
5. E had said, "My feet 


VY cold." An adult said, 
"Put your shoes on." | 

| She put them on. 

(Continued for twenty-five 

incidents) 


There are two additional forms for this 
test. 














M I 

HA came indoors. Adult: ; 3 
"H, this is your red mit- 
ten. Pick it up and put 
it away." H did. H to J: 
"Do you know what I have 
in my pocketbook?" A lit- 
tle girl said, "What kind 
of a pocketbook is it?" 
Hf "Do you know who gave 
it to me? I bought it 
last winter." H unbut- 
toned coat and watched T 
go to his locker. Took off 
her coat. Found loop and 
hung it up. Scraped heel 
of rubber on floor to get 
it off. FJ: "Take your 
leggings off." HA kept 
on scraping heel of rubber 
until she finally got it 
off. Did same to other 
rubber. Put them under 
locker. Held end of leg- 
ging while she zipped it. 
Opened it at the waist. 
Tried to open other side, 
HA: "I can't zip this 
cause it's so hard." Adul 
helped her. HA sat in low 
er part of locker watch- 
ing other children, Pulled 
on zipper, etc. 

































SAMPLE CLASSIFICATION TEST IN TERMS 
OF RESPONSE 


Responses to Verbal Direction 


Directions: Indicate by initial the way 
in which the child seems to be responding to 
the element of verbal direction in each sit- 
uation, (See outline of the guide for the 
meaning of the symbols.) 


is | Adult said, "B, drink milk." B re- 

plied, "Drink milk?" and drank it. 

Adult tucked C into the blankets, 

a smoothed his hair back from his fore- 
head a moment, and as he relaxed 
said, "Lie still." 

D left his tricycle out near the 

ne| road, An adult said, "Bring back 
the tricycle." He stood still and 
shook his head, 

Adult said, "Slippers on. Pull here." 
a C's slippers were so snug he did not 

a get them on with all his pulling. 

J fell down while pulling his sled up 
the hill. He cried, “Can't get up." 

s An adult said, "Come up the steps." 

J left his sled and walked up the 

| | steps, 

(Continued for twenty-five incidents) 

There are three forms for this test. 


oo 


| 





There are five forms of this test, in- 
creasing in complexity of detail. 
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FINDINGS 


How Is the Guide Used? 
In brief the method consists of: 

1. Becoming familiar with the guide as a 
tool so that every incident in it has 
@ meaningful placement. 

2. Practicing analysis of observational 
records with the guide, beginning with 
easy practice tests and culminating 
with continuous narrative records. 

3. Classifying every simple event on the 
basis of what (situation) and how (re- 
sponse). 

4. Totalling categories with reference to 
the predominant element in the situa- 
tion and with reference to the form of 
response, 

5. Computing the relative strength of each 
element in the situation in terms of 
the percentage of total responses, and 
computing the relative strengthof each 
form of response in terms of the per- 
centage of total responses to that ele- 
ment in the situation. 

6. Illustrating significant percentages 
with representative incidents of that 
kind of behavior. 

7, Evaluating high and low percentages in 
the light of the whole personality pic- 
ture. 

8. Deciding on behavior tendencies it is 
desired to change, 

9. Selecting factors in the situation 
most likely to influence the child 
toward the desired behavior. 

For three years the staff included amem- 
ber! who gave half time to taking steno- 
graphic records of the behavior of the chil- 
dren and analyzing these records by the guide, 
She scheduled her time each semester so as 
te include at least one observation for each 
child on each of the main characteristic ac- 
tivities of the nursery school day--arrival, 
play, preparation for dinner, and dinner. 

In her notes she recorded insofar as 
possible what the child said and did and 
what was said and done to him. She analyzed 
these notes as indicated on page 101 (test 
on narrative record). 

The findings from analysis were recorded 
as quantitative and qualitative summary, The 











quantitative summary was in terms of percen- 
tages indicating frequency of response. The 

qualitative summary was in descriptive terms 
from which value of the responses might be 

indicated. 

To illustrate these procedures, the rec- 
ord of one child has been selected. Several 
summaries of her records are presented to 
bring out various practices and values in 
the use of the guide. 

The little girl, BF, was two years, one 
month old when she entered the nursery school 
in October 1929, The first summary is based 
on an hour's record during her orientation 
visit to the nursery school in September. Be- 
sides herself and her mother, one little boy, 
the nursery school teacher, and the recorder 
were present during this first interview. 
The second summary includes all the records 
taken during the first semester in school. 
It shows the detailed analysis of each ac- 
tivity, arrival, play, preparation for din- 
ner, and dinner, as well as the total pic- 
ture built out of all of them. The last sum- 
mary is the cumlative record for BF through- 
out the full year from September 1929 to 
September 1930. During the summer session 
there was included a four day intensive rec- 
ord of her full time at school. The mother 
took notes at home during this same week, 
and the next week the staff recorder took a 
stenographic record in the home covering all 
the main activities of the day. 

The changes in BF's behavior throughout 
the year and the differences in her adjust- 
ment at school and at home are brought out 
in frequencies in the quantitative summary. 
The values of these changes and differences 
are briefly discussed under qualitative sum- 
mary. 

In the quantitative summary is indicated 
the frequency of response to each of the 
three external elements in the situation. 
(The internal elements in the situation, 
ideational and affective, were not used at 
that time in the same form as at present, 
s0 they are not included in this summary.) 
For example, BF made 56 per cent of all of 
her recorded responses to the material ele- 
ment, 33 per cent to the social, and 10 per 
cent to the verbal direction element. The 
frequency of her varied forms of response 





1. Helew Kohler was a member of the staff from 1928-1931. 
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to these elements are also given in this 
summary. For example, in responding to the 
material element she observed 19 per cent of 
the total responses, explored 46 per cent, 
imitated 2 per cent, used in familiar ways 
29 per cent, and in different ways 2 per 
cent. 


SUMMARY OF OBSERVATIONAL NOTES BASED ON 

RECORD DURING VISIT TO NURSERY SCHOOL: 

OBSERVER HK, CHILD BF (AGE TWO YEARS) 

(MOTHER, CHILD, TEACHER, AND RECORDER 
PRESENT) 





Quantitative Summary 


Date 
Time 
Observation 
Total Events 


September 30, 1929 
9:45 to 10:45 
Orientation 
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Response Per Cent 
To Material .ccccccccccccccscccecsese OO 
Observes 19 
Explores 46 
Imitates 2 
Uses in Familiar Ways 29 
Uses in Different Ways 2 
To Social Situations ...ccccccccceces OO 
Shows Dependence 19 
Resists 19 
Cooperates 5 
Communicates 53 
To Verbal Direction...cecsccccccccees 10 
Accepts i] 
Understands but Resists 18 
Attempts 
Succeeds 
Independently Performs 
Modifies Appropriately 





Qualitative Summary 


Of the total responses BF made about one-half 
to material, one-third to social, and one-tenth 
to verbal direction. 


Responses to Material 
About one-third achievement in the sense that 
she made familiar and new uses of things. 
About two-thirds of her responses were ob- 
served and explored. Of these about one-half 
were explored, for example: 


Pulled the train a few feet. 

Placed rings on the floor and then left them. 
Touched different parts of an auto. 

Took a small chair from the shelf and tapped 
her knee with it. 


Responses to Social Situations 
Two-thirds achievement in that she cooperated 
and communicated. 
Led mother to a picture saying, "Tool," 
(stool) 
Gave dress to teacher saying, "Want pants 
on." 


Responses to Verbal Direction 
Two-thirds achievement, succeeded. 
One-third ignored or resisted, of which 
third apparently she had not understood 
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and two-thirds she understood but ignored or 
resisted. 


SUMMARY OF JUBSERVATIONAL STENJGRAPHIC NOTES 
TaKEN DUSING FIRST SEMESTER IN THE NURSERY 
SCHOOL: OBSERVER HK. CHILD BF (AGE TWO 

YEARS, JUNE MUNTH TO TWO YEARS, THREE MONTHS 





tional Factors 

Per Cent 

| i ee 
Total | Mate-| So- 
Event rial |cial 


| Responses to Situa- 


Verbal 
Direc- 
tion 


Obser- 
vation 








ie . ante 
s 7 
| 


Play 31 80 | 18 | 3 
Arrival | 32 15 | 53 
Dinner | 36 36 22 41 
Prepara- 
tion for| | 

39 12 25 


dinner 61 











| 136 | 38 | 20| 40 


Total 





RESPONSES TO EXEMENTS IN THE SITUATION 





| Obser- | op | 


To Material 


Imi- | Uses in Uses in 
itates| Familiar| Differ- 
ent Ways 


Ex- 


vation serves| plores 





Play 56 
Arrival 30 
Dinner 3 
Prepa- 
ration 
for 
dinner 





Total 











To Social 





Shows 


Obser- 
vation 


Depend- 
ence 


Resists 


Commun - 
icates 





Play 0 0 100 
Arrival 60 20 0 
Dinner 12 0 62 
Prepara- 
tion for 
dinner 60 0 40 








Total 35 3 


A 











To Verbal Directions 


Under- 
stands 
but Re- 
sists 





Modifies 
Appro- 
priately 


Obser- 
vation 


At- 
tempts 








Play 0 0 0 
Arrival 5 17 0 
Dinner 13 13 0 
Prepa- 
ration 
for 
dinner 


Total 
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Qualitative Summary 


On the whole BF responded about equally to ma- 
terial and to verbal direction and about half as 
often to social situations. 


Responses to Material 
Almost one-half achievement in the sense that 
she made familiar and different uses of things. 


Responses to Social Situations 
Three-fourths achievement in the sense that the 
child cooperated and communicated. 


Responses to Verbal Direction 
Four-fiftnas achievement in the sense that the 
child succeeded or performed independently. 


Variations from this picture during different 
activities were: 


In Play 
Responses to material were four-fifths, of 
which slightly more were achieving than indi- 
cated in the general picture. 


In Routines of Arrival and Preparation for Dinner 
Responses to verbal direction were still 
strongly achieving but responses to social 
much more frequently showed dependence than 
in the general picture. 


In Routine of Eating 
The tendencies characteristic of the other two 
routines were not so marked. 


SUMMARY OF OBSERVATIONAL NOTES BASED ON 

ORIENTATION--WITH MOTHER AND ONE BOY PRES- 
ENT BESIDES TEACHER AND RECORDER: OBSERVER 
HK, CHILD BF (AGE TWO YEARS TO THREE YEARS) 








Time 
Activities Fall Semester Date 

Arrival 9:10 to 9:20 | October 15 
Play 9:30 to 10:00 October 7 
Preparation for 

Dinner 11:20 to 11:32 November 14 
Dinner 12:00 to 12:15 October 15 

Spring Semester 

Arrival 9:05 to 9:10 | February 21 
Play 9:20 to 9:50 | May 1 
Preparation for 

Dinner 11:30 to 11:45 | April 16 
Dinner 11:50 to 12:30 April 24 
Up from Nap 2:25 to 3:00 April 24 











Stenographic Record at Home Taken from 9 A.M. 
to 6 P.M. 


Mother's Incidents Came From Play and Eating. 
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Quantitative Summary 


Responses to Elements in the Situation 








Mate- Verbal 
rial |Social |Direction 
Orientation 
at school (staff) 56 33 10 
Fall semester 
at school (staff) 38 20 40 
Spring semester 
at scnool (staff) 56 16 26 
Summer 
at school (students') 58 22 20 
Summer 
at home (staff) 38 40 22 
Summer 
at home (mother's) 28 57 13 




















} 


Responses to Elements in 


To Material 


the Situation 









































Uses in|Uses in 
Ob- Ex- Imi- |Familiar |Differ- 
serves |plores |tates Ways ent 
Ways 
Orientation 
at school 
(staff) 19 46 2 29 2 
Fall Semes- 
ter at 
school 
(staff) 24 2@66| «(1 39 ” 
Spring Se- 
mester at 
school 
(staff) 14 22 1 55 5 
Summer 
at school 
(students')| 15 24 1 54 3 
Summer 
at home 
(staff) 3 22 0 69 3 
Summer 4 
at home 5 
(mother's) 3 27 0 71 0 % 
3 
To Social i 
Shows Cooper- | Commun- H 
Depend-|Resists| ates icates ; 
ence : 
Orientation 
at school 
(staff) 19 19 5 55 
Fall Semester 
at school 
(staff) 35 3 10 50 
Spring Semester 
at school 
(staff) 41 5 2 50 
Summer at school 
(students') 20 10 13 56 
Summer at home 
(staff) 13 1 4 79 
Summer at home 
(mother's) 3 0 6 91 
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To Verbal Direction 








Understands Independ- Modifies 
But Ignores Suc- ently Appro- 
Accepts or Resists Attempts ceeds Performs priately 
Orientation at 
school (staff) 3 18 a 63 0 0 
Fall semester at 
school (staff) 0 7 12 33 47 0 
Spring semester at 
school (staff) 0 12 1 28 57 0 
Summer at school 
(students') 0 o 4 34 58 0 
Summer at home 
(staff) 0 26 7 54 12 0 
Summer at home 
(mother's) 0 12 0 59 29 0 























Qualitative Summary 


The initial record indicated a child respond- 
ing predominantly to material. As the situation 
during orientation had been purposely simplified 
in social and verbal direction, the percentages 
for them were only suggestive. The form of re- 
sponse to each of these elements was, however, 
significant. 





Responses to Material 
About one-third achievement, used in familiar 
or different ways. 


Responses to Social Situations 
Two-thirds achievement, cooperated and commun- 
icated; one-third showed dependence and re- 
sistance. 


Responses to Verbal Direction 
Two-thirds achievement, i.e., succeeded; one- 
third ignored whether meaning was known or 
not, or resisted. 
The fall semester indicated that BF responded 
about equally tc material and verbal direc- 
tion and about half as much to social. 





Responses to Material 
Almost one-half achievement and one-half ob- 
served and explored. 


Responses to Social Situations 
Practically as indicated in orientation. 


Responses to Verbal Direction 
Three-fourths were achievements, none were 
accepts, and only 7 per cent were resists. 
The spring semester indicated more responses 
to terial {about one-half) and less to 
verbal direction (about one-fourth). 


Responses to Material 
Two-thirds achievement. 


Responses to Social Situations 
Slightly less achievement and more showed de- 
pendence. 





Responses to Verbal Direction 

Slight increase in achievement especially in- 
dependently performs. 

The summer session indicated the following: 
practically the same frequency for material, 
slightly more for social, and less for ver- 
bal direction. 


Responses to Material 
Practically the same tendencies. 


Responses to Social Situations 
Increased from one-half to two-thirds achieve- 
ment, succeeded and independently performed. 


Responses to Verbal Direction 

Increased slightly in achievement. 

When records at home were compared with those 
at school, both records taken at home, the 
stenographic and mother's records, indicated 
that BF responded more to social and less to 
material at home than she did at school. 





Responses to Material 
More achievement; over two-thirds versus one- 
half at school. 


Responses to Social Situations 
More achievement; over four-fifths versus two- 
thirds at school. 


Responses to Verbal Direction 
Less achievement; from the stenographic notes 
only two-thirds versus nine-tenths at school, 
from mother's notes almost as much as suc- 
ceeded and independently performed but of 
this considerably less as independently per- 
formed (true also in the stenographic notes). 


These characteristic differences between the 
home and the school behavior were discussed in 
conference among the class, the mother, and the 
observer in both home and school. It was agreed 
that these were true variations between BF's be- 
havior in the two situations. This series of sum- 
maries on BF's behavior was verified by the stu- 
dents and staff who had observed her as indicative 
of her adjustment throughout this period. 
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STUDIES FOR WHICH GUIDE SERVES 


For Current Guidance 
The continuous narrative records of indi- 


vidual children during the orientation hour 
spent in the nursery school before the open- 
ing of school yielded, upon analysis, a ba- 
sis for predicting and planning for their ad- 
justment, Records taken during different ac- 
tivities brought out significant contrasts 
between characteristic behavior in differ- 
ent situations, for example, between routine 
and play. Records taken periodically dur- 
ing the same activity brought out persistent 
trends and changes, 

Evidence inherent in the various sorts of 
records found feasible and helpful at home 
or in school were pooled, by analyzing all 
by the same tool. Together they gave 4 more 
adequate picture of the child than could be 
obtained from the separate records (1). 

An analysis revealed the similarities and 
differences among a group of children. This 
enabled the adult to plan for the group as a 
whole and at the same time provide adequate- 
ly for the varying individuals, 

Periodic pictures of the group provided 
some basis for evaluating the selection of 
guidance procedures in terms of the resul- 
tant behavior of the children, 

For Teaching 

A pictorial presentation of the guide has 
been organized from snapshots taken along 
with written notes of the events. For each 
category nine pictures and their written re- 
ports were organized. (Only the external 
aspects of the situation have been thus 
treated.) These pictures lend themselves 
to class presentation on the screen. They 
stimulate critical observation of the re- 
corded behavior for they enable the instruc 
tor to direct the student's attention to 
significant details (2). 

Discussion among students or among par- 
ents about the personality pictures revealed 
from analysis of observational notes brings 
into the thinking the significant aspects 
of the situations and the varying responses 
of the individual children, 

A personality study of a child over a 
semester based upon twenty or more hours of 
student observation develops for that stu- 
dent an extended personality picture of a 
growing child, 
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For Research 

Cumulative Studies. An accumulation of 
personality studies of children of a given 
age group describes central tendency and 
variability in personality for that age group. 
This is possible throughout the pre-school 
years with the present form of the guide. 

Developmental Studies. A continuous 
study of the same child describes the de- 
velopment of that child. For example, one 
study describes the same lad for four six- 
month periods from the time he was fifteen 
months old (1). 

Special Studies. Personality is basic to 
many specialized forms of behavior. It serves 
as an excellent point of reference for spe- 
cial studies, e.g., resistant behavior (3), 
tendency to form social groups, food likes 
and dislikes, nervous behavior, etc. 

Joint Studies. During the past summer 
three studies were in progress with the same 
children as subjects. They were all based 
upon the time sampling method with the unit 
of measure a five-minute period. One set of 
records was a continuous narrative and was 
analyzed by the guide (4). A second was a 
check list of responses to routine situa- 
tions (5). A third was a check list of forms 
of nervous behavior, The value of each set 
of records is enhanced by the facts revealed 
in the others. 

(These studies are not yet finished.) 














EVIDENCE OF VALIDITY AND RELIABILITY 


Can Students Recognize the Dominant Element 
in the Situation or the Dominant Form of 
Response in a Group of Incidents? 

In an attempt to answer this question, 

a@ series of pictures were shown on the screen 

and at the same time a written account of 

the event was read aloud to the class. Af- 
ter three or more pictures were seen, the 
class recorded on paper their answers to the 
question "To what element in the situation 
were all of these children responding?" or 

"How were all of these children responding?" 

A group of incidents from the guide have 
frequently been given to a class without any 
of the descriptive matter. For example, 
they have been given the incidents on pages 

98 and 99 without the statements about m- 

terials, or the incidents on page 99 with- 

out the descriptive statements about succeeds. 
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They have been asked in the former vase to 
state what element was predominant in the 
situation and in the latter case what form of 
response characterized all of the children's 
behavior. Their answers included for the most 
part such words as "material," "objects," 
"things," "activities" or such phrases as 
“sensory stimuli," “outside stimli," etc., 
in describing the first set of incidents, For 
the second group most of the students in- 
cluded such phrases as "carries out sugges- 
tions," "responds correctly," "follows direc- 
tions,” or “does what he is told." 

Students have been asked to indicate any 
incident which seems to them "not to belong” 
to the group of incidents. These have been 
considered the weak spots in the guide, and 
have been replaced with other incidents which 
serve the same function in the group but. are 
more acceptable to the students. This is the 
process of refining the guide which is con- 
stantly taking place. 

Will the Guide Yield Similar Results When 
Used Under Similar Conditions? 








If the guide is a reliable tool, it should | 


yield a similar picture of a child's person- 
ality one day and the next. Continuous nar- 
rative records covering the whole school day 
from nine in the morning to three in the af- 
ternoon, were taken of BF four days of one 
week, Nine different students took the rece 
ords, one each hour, The records were then 
analyzed by the staff member who regularly 
did this work. She summarized each day sep- 
arately and compared the findings. The pic- 
ture was strikingly similar day after day. 
The only item of behavior which varied over 
10 per cent from one day to another was’ the 
amount of talking BF did one day. For ex- 
ample, for each day was recorded the fre- 
quency of responses to each element in the 
Situation in terms of percentage of the to- 
tal responses for the day. Also the fre- 
quency of each form of response was recorded 
in terms of percentage of all the responses 
to that element in the situation that day. 
Variations in percentages from day to day in- 
dicating frequency of response to situation- 
al aspects are indicated in the following 
tabulation. These differences are respec- 
tively 6 per cent for the mterial element, 
6 per cent for the social element, and 3 
per cent for the verbal direction element, 





day. 
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Variations in percentages from day to day in- 
dicating frequency of different forms of re- 
sponse are also indicated below. For ex- 
ample, these differences are respectively 6, 
8, 2, 2, and 3 per cent for the five differ- 
ent forms of response to the material ele- 
ment. 





Response Per Cent 





To Material wccccccccccccccccccccsecesees 6 
Observes 6 
Explores 8 
Imitates 2 
Uses in Familiar Ways 2 
Uses in Different Ways 3 


TO Social cccccccccccccccssccccseseseceoss 6 
Shows Dependence 10 
Resists 8 
Cooperates 10 
Communicates 21 


To Verbal Direction...cccccccscccccsscees 3 
Accepts 0 
Understands but Resists 7 
Attempts 4 
Succeeds 8 
Independently Performs 8 
Modifies Appropriately 0 





The notes for these four days were mimeo- 
graphed and used by two later classes of 
students. Both years a group of from two to 
six students studied each day's record. For 
each category in the guide they stated fre- 
quency of response for that day. Responses 
to elements in the situation were in terms 
of percentage of total behavior for that 
Varied forms of response to an element 
were in terms of percentage of all responses 
to that element on a particular day. The 
differences between the average per cent re- 
corded by one class and the average percent 
recorded by the other class are indicated in 
the following tabulation. 








Factor Total Re- Varied Re- 
in the sponses to sponses to 
Situation the Factor the Factor 
Material 3 4 
Social 4 12 
Verbal 5 10 
Ideational 3 13 
Affective 2 20 











The students evidently found it easier 
to classify the child's behavior with ref- 
erence to the situation than with refer- 
ence to the response. In other words, it 
was easier to distinguish the predominant 
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element than to discriminate the responses to 
such elements. While apparently the affec- 
tive was the easiest situational factor to 
recognize, the varied responses to the af- 
fective were the most difficult of all todif- 
ferentiate. These portions of the guide 
have been revised since these facts have been 
revealed, 
Can the Guide Yield a Reliable Picture of 
Progress? 

If the guide is a reliable tool, its use 
should reveal periodic variations as_ the 
child grows and also current variations in 
the child's behavior under different circum- 
stances. The summary on page 103 selected 
outstanding differences between play and rou- 
tines and between eating and the other rou- 
tines. The summary on pages 103 and 104 in- 
dicated the persistent trends in BF's behav- 
ior thioughout the year, indicating the in- 
creasing or decreasing strength of each. 
The guide revealed also the current varia- 
tions in her adjustment at home and at school 
during the month of August. 

Can Students Get Reliable Results With the 
Guide? 

Summer school students coming from active 
teaching to a class in child guidance ob- 
served a child for one hour a day for twenty 
days, distributing their time over the school 
day to cover all activities insofar as was 
feasible with the programs they were carry- 
ing. At the end of the session each of elev- 
en children had been observed throughout by 
from two to six students, 

At that time the situation was analyzed 
into four elements. The behavior of eleven 
children classified on four major categories 
made forty-four points upon which the stu- 
dents stated percentages and upon which they 
either agreed or disagreed. Of these forty- 
four points the percentages varied as fol- 
lows: 











Per Cent 
Points of 
Variance 





Less than 5 
6 to 10 
ll to 15 
16 to 20 
21 to 26 


Can Students Analyze Their Own Notes and Get 
Comparable Returns With Staff Analysis of 
Stenographic Notes? 


mannan 
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Forty-six students observed the same fif- 
teen children for a minimum of twenty hours 
per child, Their observations were distrib- 
uted over the semester for periods of about 
two hours a week. The staff member distrib- 
uted her observations over the semester re- 
cording for each child all the characteris- 
tic activities of the day. 

For each percentage stated by the staff 
member the students! percentages were aver- 
aged. The differences between the two sets 
of percentages on elements in the situation 
averaged 7 per cent on material, 5 per cent 
on social, and 3 per cent on verbal direc- 
tion. The greatest variation on any element 
in the situation in any individual record 
was 16 per cent on material. In only five of 
the forty-five classifications on situations 
and on responses was there a variation great- 
er than 10 per cent between the average of 
the students! and the staff percentage onthe 
same child. 

Does the Guide Yield Comparable Findings From 
Informal Notes and Scheduled Stenographic 
Records? 

The staff recorded in the form of inci- 
dents the behavior they observed in the 
course of their teaching which seemed to 
them significant for record. For two semes- 
ters these notes were analyzed by the staff 
member who regularly took and analyzed the 
stenographic records for the same activities 
and during the same period of time. The av- 
erage variation between the two records on 
the basis of response to situations was 16 
per cent one semester and 18 per cent’ the 
other. With reference to the ways of re- 
sponding the average variation was 17 per 
cent the first semester and 13 per cent the 
second, 

The highest average variation for any ele- 
ment in the situation was 24 per cent on 
social. The highest for any form of response 
was 32 per cent on independently performs in 
response to verbal direction. Variations 
around 25 per cent were uses in familiar ways 
and explores in response to material element, 
and shows dependence in response to social 
element. These particular items may be par- 
tially explained by the conditions under 
which the two records were taken, the one 
when the teacher was momentarily free to re- 
cord and the other when the observer's whole 
responsibility was to record what happened. 
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An analysis of each set of records indi- 
cated the frequencies for the different ele- 
ments in the situation for each child. There 
was agreement in the rank order from the two 
records for eight of the eleven children, For 
three other children the two records agreed 
in the element having the greatest frequency, 
The analysis of both records agreed in se- 
lecting the element in the situation most 
frequently responded to by eleven of the fif- 
teen children. That this was true is very 
significant in the light of the fact that the 
median number of incidents per child in the 
teacher's notes wes twenty-four and in the 
stenographic record was 240, The two chil- 
dren whose records showed most agreement had 
more than the median number | of incidents in 
the teacher's notes. With increased number 
of informal notes the probability is that the 
agreement with the stenographic records would 
have been greater. 


CONCLUSION 


In this report has been presented a de- 
scription of a tentative tool for analyzing 
behavior which is selective both as to the 
prepotent element in the situation to which 
the child responds, and as to the formofre- 
sponse he makes to it. There have been in- 
dicated some uses of the guide in studying 
behavior for current guidance of children, 
for teaching students and parents, and for 
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research, Some evidence has been offered 
as to the validity and reliability of the 
guide as a measure of personality at work. 
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A STUDY OF FEARS OF CHILDREN OF PRE-SCHOOL AGE 
Elmer R. Hagman! 
Psychologist, Hartley-Salmon Clinic 
Hartford, Connecticut 


Nearly every book dealing with the child, 
from the psychological viewpoint, has a di- 
vision on fears. Most of the material in- 
cluded in these divisions is devoted to rec- 
ommendations for child training and only par- 
tially supported by scientific investigation. 
A survey of the few scientific studies de- 
voted to the circumstances attending the oc- 
currence of fear in children have been limit- 
ed (by method) to very small numbers of 
cases. The investigations of children in 
their natural environments have been confined 
to from one to five cases, The investigat- 
ors employing artificial stimlating condi- 
tions have had to confine themselves to mild 
stimli, and as a result few "fears" were 
produced, It was for the purpose of adding 
to the knowledge of the circumstances at- 
tending the natural occurrence of fears, by 
a@ technique which would make available a 
larger number of cases, that this investiga- 
tion was undertaken. More specifically, the 
aims of the study were: (1) to enumerate 
and analyze the objects or situations that 
are feared; (2) to ascertain whether there 
may be developmental levels with respect to 
the number and types of fears within the 
group studies; (3) to analyze the overt be- 
havior in "fear" situations; (4) to find the 
relation between children's fears and their 
mother's fears; (5) to find the relation bee 
tween children's fears and their Marston in- 
troversion-extroversion scores; and (6) to 
investigate the nature of the parent's con- 
tribution to those situations where a child's 
fears have been reported as eliminated, 


DEFINITION OF FEAR 


There are several points of view as to 
where the emphasis should be placed in study 
ing emotions. According to the James-Lange 
theory the emotion of fear is the way a 
body feels when reacting to a terrifying sit- 
uation. Another theory confines its defi- 
nition to visceral changes. The limitations 
to the measurement of feelings or visceral 
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activity in young children are quite obvious, 
Another approach to the study of emotion is 
through overt behavior. No doubt a combina- 
tion of these three approaches would be most 
adequate, 

This study does not attempt to set up a 
complete definition of fear, It includes as 
feared those objects or situations producing 
certain types of overt behavior in the pre- 
school child, namely, withdrawal or avoid- 
ance (getting away or trying to get away 
from the situation) with intolerance (un- 
willingness to endure), crying, blushing, 
pallor, respiratory changes, being startled, 
trembling, or others. The visceral compo- 
nents, such as changes in the rate of heart 
beat, changes in the chemistry of the blood, 
or changes in digestive and glandular ac- 
tivity as well as the introspective compo- 
nents of feeling, will not be considered a 
part of this study. The writer feels justi- 
fied in making this qualification insofar as 
there is no complete and accepted definition 
of fear available. 


SUBJECTS OF THE INVESTIGATION 


The data used in the investigation were 
obtained on seventy children (thirty girls 
and forty boys) who were enrolled in the 
pre-school laboratories of the Iowa Child 
Welfare Research Station of the State Uni- 
versity of Iowa, Iowa City, Iowa, Table I, 
on the following page, gives the mean chron- 
Ological age, mental age, and intelligence 
quotients (with Kuhlmann revision and Stan- 
ford revision of the Binet test) separated 
according to age and sex. The chronological 
ages refer to the age at the time the in- 
formation was obtained for each case. The 
two-year-old group includes ages from eight- 
een months, sixteen days to thirty months, 
fifteen days inclusive. The other ages were 
correspondingly divided, 

It should be noted that the mean mental 
age for the group is 57.16 months with a 
mean chronological age of 45.73 months. The 





~ 1. This study was directed at the Iowa Child Welfare Research Station by Dr. Harold H. Anderson. 
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TABLE I 


MEAN CHRONOLOGICAL AGE, MENTAL AGE, AND IN- 
TELLIGENCE QUOTIENTS ACCORDING TO AGE AND 
SEX 


























































































































Age, | Chil- Age, Months Intelligence 
Years|dren |Chronological| Mental Quotient 
Mean | &.D. Mean| S.D. Mean | 8.D. 
Boys 
Kuhlmann Revision 
2 4 |26.50/ 1.50 | 34.00] 3.14/128.90/ 9.95 
3 10 | 32.70} 2.95 | 42.30) 9.71 |127.90 |22.72 
4 4 | 44.50] 1.12] 56.25) 4.44 /125.25 11.19 
Stanford Revision 
3 1 | 38,00 48.90 126.90 
4 9 48.00 | 3.77 | 56.11) 8.20 /116.33/11.95 
5 10 59.70 | 2.87 | 73.10) 7.67 |122.20 /11.64 
6 2 | 61.00 92.50 134.50 
Girls 
Kuhlmann Revision 
2 4 25.75| 2.39 | 31.75) 3.77|122.75| 7.04 
3 10 | 35.10); 2.30 | 47.40) 7.23/135.10/|20.63 
Stanford Revision 
3 1 | 37.90 63.90 171.900 
4 4 | 47.75| 3.35 | 63.50) 8.08/132.90/ 9.41 
5 6 59.17| 2.48 | 71.67| 7.67/121.00 /11.23 
6 5 | 69.60} 1.63 | 80.90) 4.60/114.40; 5.50 
Boys and Girls 
Kuhlmann Revision 
coos 32 | 33.28/ 5.72 | 43.28/10.29/ 129.19 |18.44 
Stanford Revision 
All | 36 | 56.21/ 9.30 | 68.64/12.53/ 122.66 |14.35 
Ages 
Kuhlmann and Stanford Revisions 
All | 79 | 45.73/13.89 | 57.16|17.37| 125.50|16.67 
Ages | 























corresponding mean intelligence quotient is 
125.5 

Three factors entered into the selection 
of children from the pre-school laboratories, 
First, it was desired to obtain data on the 
youngest children. Second, withdrawal from 
school as a result of illness or other face 
tors eliminated a few cases. Third, two 
cases were not included because the investi- 
gator's first contact with the parent in each 
case was such as to convince him that the 
data obtained would not be given cooperatively. 
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METHODS OF THE INVESTIGATION 


The major portion of the data in this 
study was obtained by an interview with the 
mothers of the children. Considerable pre- 
liminary work was done in constructing the 
plan which would be followed in the inter- 
view, lans were devised, tried out in prac- 
tice, and after several changes, including 
three complete and six partial revisions, the 
final form was adopted. The aimin con- 
structing the interview was to aid the mother 
in recalling the necessary past events through 
association. The outline recording blanks 
used in the complete interview consisted of 
three different forms: (1) the general in- 
formation form, (2) the specific fear infor- 
mation form, and (3) the adult fear inform- 
tion form, Previous to the collection of 
data for the study five preliminary inter- 
views were conducted with the final form to 
familiarize the interviewer with the tech- 
nique, 

Initial Contact 

In a few cases the initial contact with 
the parent was made at the pre-school; in the 
majority of cases this approach was made by 
telephone. In either case the interviewer 
introduced himself, explained that he was 
making a study of the pre-school children and 
that in connection with the study he would 
like to have an interview which would take 
approximately one hour. In every case the 
time and the place set for the interviewwere 
dependent upon the convenience of the parent, 
In some instances where the parent's schedule 
was crowded, the interviewer volunteered to 
make @ later call with the parent's permis- 
Sion. With the exception of two cases com- 
plete willingness and hearty cooperation were 
clearly in evidence, All of the interviews 
were conducted by the writer. 

In forty-nine cases the parents volun- 
teered to call at the laboratory for the in- 
terview; in the other twenty-one the inter- 
viewer was invited to the parents' home, All 
interviews were conducted in private (only 
the mother and interviewer being present) 
with but one exception, where the father was 
present. In this case the mother's hearing 
was impaired and the father helped to inter- 
pret in a few instances, 
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General Information Form 

The aim of the general information form 
was threefold: (1) to obtain general de- 
scriptive information of the cases, (2) to 
get the mother oriented and accustomed to 
the interview, and (3) to obtain a list of 
the objects or situations feared by the child, 

The following questions were asked in or- 

der: 

1. Does A have any brothers or sisters? 
What are their ages? 

2. Are there any other persons in the 
home beside the parents? 

3. Do you live in an apartment, 4 house, 
or a duplex? 

4. Does A have any persons (other than 
parents) that he is particularly at- 
tached to, that he likes mich more 
than other persons? 

5. Are there any things like certain boys 
or any activities like games or stor- 
ies that he is particularly fond of? 

6. Are there any persons that he dislikes? 

7. Are there any things or activities 
that he dislikes? 

8. Does he talk out or make sounds at 
night while asleep? Does he sleep 
soundly? (The parent was not asked 
about the child's general health.) 

9. Has he ever been in a hospital? For 
what reasons? How long? 

10. Has he ever had any operations like 
tonsil or adenoid removal? 

11. How many times has he been toa doc- 
tor for treatment or examination? What 
were the reasons? How many times has 
he been to the dentist? 

12. Does he have any playmates outside of 
pre-school? How old? Boy or girl? 
About how much time does he spend with 
him (or her) each week? 

13. Has he ever had any playmates who were 
rough with him? Explain. 

14, Who takes care of him? 

15. Does anyone read or tell stories to 
him? Whom? What stories? 

16, How often does he attend the theatre? 
What type of shows does he see (name 
examples)? 

17. Do you think he is shy? 

18, Does he frequently make suggestiors 
opposite to yours or refuse to comply 
with your requests? 
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19. Is he jealous? 

20. Does he have confidence in his own a- 
bility when he tries to do something 
different for himself? 

21. If he were to go with a stranger fol- 
lowing your suggestion, would he be 
Willing, indifferent, hesitant, or re- 
sistant? 

22. If he were to enter a new situation 
like playing a new game or trying a4 
new swing, would he be willing, indif- 
ferent, hesitant, or resistant? 

23. Has he ever been in any automobile, 
horse, or other kind of accident? 

24. What kind of discipline do you find 
most effective in getting him to com- 
ply with your requests? 

25. Now I am going to read you a list of 
things; some of these things are dis- 
liked or feared by children and adults, 
I should like to know whether A has 
ever in the past or present been un- 
willing to come in close relation to 
any of these objects. For example, a 
dog, has A ever been unwilling to be 
near a dog? (In a few instances the 
mother interposed with the remark "Yes, 
I can tell you, the only one or two 
things, etc." This was met with the 
statement, "Yes, but I should like to 
go through the list to help you recall 
any others that might possibly be pres- 
ent." Usually others were revealed.) 

Following the above orientation a list of 
possible fear objects was read with a pause 
after each object for the mother's reply. Af- 
ter the list was read, the mother was asked 
if she could think of any other things which 
were not included in the list. The mother's 
replies were recorded completely by making 
checks and using abbreviations. 

Specific Fear Situation Information Form For 








Child's Fears 

One of these forms was used for each of 
the fear situations revealed by the inter- 
view data on the general form. For example. 
when only one fear was revealed on the gen- 
eral form, one specific form was used; if 
two fears were revealed, two specific forms 
were used. The purpose of the specific fear 
situation interview was: (1) to obtain a 
description of the original situation (first 
time the mother recognized fear behavior) 
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and the child's behavior; (2) to obtain a 
description of the last similar situation 
and of the child's behavior at that time; 
and (3) to obtain other relevant information 
such as the number of times the mother re- 
ported the child as having been in such sit- 
uations and her methods of handling them. 

The following orientation questions were 
asked in order (a fear of a dog will be used 
to illustrate): 

1. a. With respect to dogs, how long has 

A disliked dogs? 

b. Can you recall the first time that 
he showed any degree of intolerance 
with respect to dogs? (In most 
cases the reply was "Yes." Where 
"No" occurred the parent was asked 
how old he was when she remembered 
his being intolerant of dogs for 
the first time. These were not re- 
corded as "original situations" but 
as "don't knows.") When an origi- 
nal situation and the age of the 
child at occurrence was recorded, 
the interview was continued. 

c. What was the nature of the dog's 
approach to the child? 

d,. What color and size was the dog? 

e. Did the dog make any noise? 

f. Was he prepared in any way for meet- 
ing the dog? 

g.- What other persons were in the sit- 
uation? 

h. Did it happen indoors or outdoors? 

i, What time of day (day or night) was 
it? 

The following question with subdivisions 
was given in order to get a description of 
how the child reacted to the dog's presence. 
"Doesn't know" was recorded in cases where 
the reply indicated uncertainty. 

2. a. Did his body become rigid or show 
any signs of stiffening, or were 
there any tendencies to limpness? 
(A further question was sometimes 
interposed to find the basis for 
the mother's reply when that basis 
was not clear.) 

b. Did he clutch at your hand or body 
(if that were possible)? 

c. Did he scream, that is, cry vio- 
lently, or just cry,or whimper, or 
was there no crying? 
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at the time of the interview, the question- 


afraid now, question 2 above with subdivi- 
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d. Did he withdraw rapidly from the 
dog (attempt to if withdrawal was 
impossible), just withdraw, neither 
approach nor withdraw, did he ap- 
proach but not touch the dog, or 
was he hesitant in leaving the dog? 

e. Did he tremble? Did he show signs 
of startle? 

f. About how long was it before his 
behavior showed no signs of being 
upset by this dog? 

g. Did he seem completely intolerant, 
was he completely unwilling to “en- 
dure" the dog, was he mildly in- 
tolerant, cautiously tolerant, did 
he approach the dog cautiously, or 
did he desire the dog? 

h. Did you notice whether his face 
turned pale or flushed? 

i. Did you notice any change in his 
rate of breathing? Did he catch 
his breath? 

j. Did his face show signs of alarn, 
did he just look serious, did he 
smile, or did he look pleasant? 

kK. Did he look at the dog with casual 
or serious interest? 

1. Did he play or ask to play in the 
situation? Did he play with the 
dog? 

If the child was afraid of a dog or dogs 


ing was continued with number 3 below. If 
the mother stated that the child was not 


sions was given after the following orienta- 
tion: "The last time that A sawa dog did 
his body become, etc." 

3. & The last time that he had an oppor- 
tunity to show dislike for a dog, 
what kind of a dog was it? 

b. What was the nature of the approach? 

c, Was there any noise? 

ad. Was he prepared for the occasion? 

e. In what kind of a place did this 
happen? 

f. Does it make any difference what 
kind of a dog it is? 

g. Does it make any difference who is 
with him? 

4, Question number 2 above with its sub- 

divisions was repeated at this point. 
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5, a. Was he afraid of the first dog he 
ever saw? 
b. Has there ever been a time when he 
was unafraid of a dog? 

If the fear had not been removed, the fol- 
lowing question 6 was presented, 

6. a. At what age was the fear removed? 

b. What did you do to aid in removing 
it? 

7. a. How do you react when he shows fear 

of this object? 

b. What do you tell him? 

c. What do you do about it at other 
times? 

8, Does he ever talk about dogs when 
there are no dogs present? 

9. Has he ever been cautioned about dogs 
or told they were bad? (If the an- 
swer was "yes," details were obtained.) 

10, How often has he seen a dog when he 
didn't wish to remain in the situa- 
tion? 

11. How often has he seen a dog in other 

situations? 
Adult Fear Information Form 

The purpose of the adult fear information 
form is twofold: (1) to get a list of the 
objects or situations that the mother dis- 
likes or is afraid of, and (2) to ascertain 
the nature of the mother's reactions to the 
child's fear objects. The interview was 
continued in the following order: 

1. The interviewer repeated the list of 
objects and situations, asking the 
mother to tell which ones she disliked 
or had been afraid of at any time in 
the past or at present. In each case 
of dislike or fear the mother was 
asked when the dislike occurred, how 
long it lasted, and what was its na- 
ture, 

The mother was asked the questions be- 
low with respect to each fear object of the 
child, (Continuing with the dog as an ex- 
ample.) 

2. a. Are you afraid of a dog now? (if 

2a was "no" 2b followed.) 
b. Have you ever been afraid of a dog? 
(If 2a or b was "yes" 2c followed.) 
Cc. How long did you fear it? 
d. How pronounced was the fear? 
(If the above questions did not already 
bring forth the necessary information, 26 
and 2f followed.) 
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2. e. Would you avoid a dog if you could 
do so in @ gracious manner? Al- 
ways? In the past? How? Explain. 

f. Would you be willing to come in 
close proximity with a dog under 
any circumstances? (If "no") When? 

g. What do you do when you are with A 
in this situation? How do you re- 
act? . 

h,. What are the reactions of A's fath- 
er (also nurse if A has a nurse)? 

The whole interview took from approximate 

ly thirty minutes in cases where no fear sit- 
uations were reported, to approximately two 
hours where a large number of situations were 
reported, 

Reliability of the Interview 








Second Interview. The mothers of thirty 
of the children were interviewed a second 
time for the purpose of checking the con- 
sistency of certain facts in the mother's 
report. This interview was made by telephone 
in twenty-nine cases, and by direct conver- 
sation in one case. In this single case, 
facts revealed in the first interview made 
the second interview necessarily long. The 
procedure was the same in all cases, In 
every case the second interview followed the 
first after a lapse of three calendar months 
or longer. 

In order to shorten the list of fear ob- 
jects presented and thereby shorten the in- 
terview, the list of each particular child's 
fear situations so revealed by the first 
interview was presented with fear situations 
from the regular list following and alter- 
nating with each of the child's fears. 

Relation Between First and Second Inter- 
views. Two methods of comparison were used 
to find the relation between first and sec- 
ond reports of the child's age in months 
when the fears occurred and when they were 
eliminated. One method was to tabulate the 
number of identical reports, the number that 
revealed a difference of one-half month, the 
number revealing a difference of one month, 
and so on by months to the largest differ- 
ence, 

With respect to the age of occurrence it 
was found (Table II) that 62.5 per cent of 
the pairs of reports were identical, 89.8 
per cent differed by two months or less,and 
the two largest differences were of six 
and eighteen months. One situation out of 
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the total eighty-eight was reported the first 
time and not the second. One case was re- 
ported with no situations both first and 
second time. 


TABLE II 


RELATION BETWEEN THE FIRST AND SECOND REPORTS 
ON THE AGE OF OCCURRENCE AND AGE OF ELIMINA- 











TION OF FEARS 
Age, Age, 
Occurrence Elimination Total 
a a eo 

Bled Lae sy wed Se > re ae 
bitter] §/83| S8/S/SS/ 28 [S188 [28 
ence, sio°o ao a1;o0 Ao 5. 1O00 Ao 
Months 4 ha am te 4 - at & — te 
i>) ow a¢ i= aw a5 i= os a3 
& |a& Oo oa &i ao oa a |ao Oa 
No. 55/62.5| 00.9/10/58.9) 00.0/65/62.9/62.0 
1/2 1} 1.1) 63.6) 2)11.8) 70.7) 3) 2.9/64.9 
1 12/14.8| 78.4] 3/17.6| 88.3)15)14.3/79.2 
2 10}11.4} 89.8) 1) 5.9) 94.2)11/)10.5/89.7 
3 5) 5.7} 95.5] O| 0.0) 94.2] 5] 4.8/94.5 
4 2} 2.3] 97.8] 1] 5.9)100.0} 3] 2.9/97.4 
6 1} 1.1] 98.9] 0] 0.0; 0.0; 1 -2/98.3 
18 1} 1.1/100.0| 0} 0.0 0.0} 1 -9/99.2 
































With respect to elimination it was found 
that 58.9 per cent of the seventeen reported 
pairs were identical, 94.2 per cent differed 
by two months or less, and no differences 
were greater than four months, Five situa- 
tions were reported as eliminated during the 
interval between the first and second re- 
port. 

The other method of comparing the pairs 
of reports on the age of occurrence for chil- 
dren's fear situations was by applying the 
Pearson product-moment correlation formla, 
The correlation obtained was .991. The high 
correlation obtained is somewhat misleading 
because the differences being plus and minus 
tend to balance each other. 

Tabulation of the reactions in the origi- 
nal situations, 1s reported on the first 
and second interviews, show no discrepancies. 
It should be pointed out that the classifi- 
cation used in the first interview is finer 
than that used in the second. The evalua- 
tion of the first interview data, however, 
Will not involve a finer classification than 
was used in the second interview; therefore, 
the reliability classification will be com- 
parable to the evaluation of data classifi- 
cation, 

Relation Between the First Interview and 
&@ Questionnaire. The interview report of 
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number and kind of fear objects or situa- 
tions was compared with a questionnaire re- 
port of similar data. The Iowa Child Wel- 
fare Research Station Information Blank was 
given to the mothers of all the children in 
the pre-school laboratories, 

One of these questions asked in the blank 
is related to child's fears and is stated as 
follows: 


My child is afraid of: 
Dogs | 


(Check and fill in) 


Lightning 
Thunder 
Snakes 

Doctors 

Mice 

Worms 

Any other things 





The other is related to mother's fears 
and is stated as follows: 


Are you afraid of: 
Dogs 
Lightning 
Thunder 
Snakes 
Mice 
Worms 
Any other things 


(Check and fill in) 





The following tabulation shows that there 
were fifty-nine child fears reported by the 
questionnaire, nine of which were not re- 
ported in the interview. 



































Extra on 
Question- | Inter-| Question- 
Fears naire view naire 
Children's 
Number reported 59.0 132.0 9.0 
Per cent of to- 
tal reported 41.8 93.6 6.4 
Mother's 
Number reported 68.0 204.0 15.0 
Per cent of to- 
tal reported 31.1 93.2 6.8 














On the other hand, the interview shows 
132 child fears including fifty reported on 
the questionnaire, Similar differences ap- 
pear with regard to mother's fears, The 
questionnaire missed over half the fears in 
each case. In order to test a possibility 
that the difference in reports might lie in 
the fear objects that were listed in the in- 
terview and not in the questionnaire, a 





specific fear object was checked, The dog 
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item was listed first in both methods, so the 
two reports were compared with respect to 
fear of a dog. The questionnaire revealed 
fifteen cases against thirty-two in the in- 
terview, showing approximately the same ra- 
tio as was found for the total group and in- 
dicating that the difference was not one of 
suggestion to specific fear objects. A check 
on doctors and storms, which rank second and 
third respectively, revealed a similar rela- 
tion between interview and questionnaire. 

All objects reported by the mother as be- 
ing feared were checked against her report of 
the child's behavior, Where the behavior re- 
vealed no evidence of intolerance or unwill- 
ingness to endure, the object was not con- 
Sidered as feared. Data were not used in any 
case where an inconsistency within the in- 
terview occurred, 

Method of the Experimental Situation 

The experimental situation was includedto 
try out a method of studying the behavior of 
children in possible fear situations, and to 
add to the information obtained by the in- 
terview on behavior, Artificial thunder was 
used as a stimlus and behavior was recorded 
cinematographically. 

A phonograph recording of artificial 
thunder, produced by the Brunswick Radio Cor- 
poration and included as thunder in their 
Mood Accompaniment Library, was used for the 
stimulus, This recorded sound was repro- 
duced by an electrical reproducer in conjunc- 
tion with a three stage audio-amplifier and 
dynamic loud speaker. The loud speaker was 
placed directly in front of a sheet metal 
can 13 inches in diameter and 13 inches deep, 
This can tended to naturalize the sound some- 
what. Maximum volume was used throughout the 
experiments, 

The behavior was recorded with a Bell and 
Howell 70 D camera and F 2,7 wide angle lens 
16 mm, on Panchromatic film, The pictures 
were taken at a speed of 16 frames per sec- 
ond, A diffused double arc light was placed 
beside the camera for illumination. The loud 
speaker was located behind the camera andall 
equipment with the exception of the camera 
and the light was concealed behind screens, 
Pictures were taken of the child when he 
stood just inside the doorway of the experi- 
mental room, about fifteen feet from the cam- 
era. 
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The usher who conducted the children from 
the pre-school group to the experimental room 
approached the child with the statement, 
"John you come with me. I am going to show 
you some things." She was instructed not to 
give any information relative to what the 
child was to see. The usher brought the 
child into the experimental room where the 
arc light was burning and the camera operat- 
or was sitting behind the camera, The usher 
led the child in by the hand and stopped just 
inside the door with the statement, "We will 
stop here a minute." 

When the child and usher stopped the pho- 
tographer took a picture of five seconds 
duration, passed his hand in front of the 
camera to indicate the end of this initial 
picture, turned on the sound apparatus, and 
started the camera simultaneously with the 
first sound, The second picture was con- 
tinued for fifteen seconds or longer. While 
returning the child to the group, the usher 
was instructed to answer truthfully any ques- 
tions the child asked about the situation. 
This method gave comparative pictures of the 
child in two situations where all factors 
were constant except the added controlled 
Stimulus of artificial thunder, The whole 
situation was also constant from child to 
child, 

A second experimental situation in which 
the same children were used followed the 
first twenty-six days later. The procedure 
in both situations was identical with one 
exception. When the first of the sound stin- 
ulus occurred, the usher let go of the 


child's hand and backed out of the room, For ‘ 
analysis of the pictures, behavior in eight 
different body parts was recorded, These t 


parts were analyzed from the standpoint of ; 
behavior before and following the stimlus,. ¢ 
The parts in the order of viewing were: 

(1) right hand, (2) left hand, (3) feet, (4) 

head, (5) eyes, (6) torso, (7) facial ex- 
pression, and (8) bodily movement. The move- 

ments of the first six above were tabulated 

as “marked,” "slight," and "no." A subjec- 

tive rating was given to facial expression 
indicating whether smiling, soberness, or 

crying were apparent. General body move- 

ment was also subjectively rated as being 

present, markedly present, or absent. 
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ANALYSIS OF THE RESULTS OF THE INTERVIEW 


Enumeration and Analysis of Fear Situations 

For the purpose of this study a situation 
is considered as feared when the mother's re- 
port of the child's behavior in that situa- 
tion indicated intolerance (unwillingness to 
endure) plus either crying, pallor, with- 
drawal, trembling, paralysis, (used in the 
popular sense), or rigidity. For example, 
intolerance alone was not sufficient evi- 
dence for the existence of fear. Itis ad- 
mitted that this sort of classification has 
certain defects, but it was as comprehensi- 
ble as could be conveniently developed for 
obtaining the data by the method employed. 

A fear is considered as not being pres- 
ent when the report of the child's behavior 
in the situation indicated tolerance, no 
crying, no paralysis, no rigidity, no with- 
drawal, no respiratory change, and no change 
in facial color. Feared situations that 
were only experienced one time were dealt 
with as being not eliminated. The age of 
elimination for repeated fear situations is 
the age reported by the mothers when the 
child first evidenced no signs of fear, 

A list of the feared situations with fre- 
quency of appearance and frequency of elimi- 
nation in the seventy cases studied is given 
in the following tabulation: 























Elimi- Not Elim- 
Fear nated inated Total 
Live Animals 
Dog 7 25 32 
Cat 1 4 5 
Baby Chick 1 1 
Chicken 1 1 
Wolf 1 1 
Bear 1 
Sloth Bear 1 1 
Horse 1 1 
Birds 1 1 1 
Total 12 32 44 
Per Cent Eliminated 
or Not Eliminated 27.3 72.7 
People 
Doctors 6 20 26 
Strange People 2 1 3 
Teacher We 1 
Clown 1 1 
Total 8 23 31 
Per Cent Eliminated 
or Not Eliminated 25.8 74.2 
Mac 
Vacuum Cleaners 6 4 10 
Aeroplane 1 1 2 
Trains 2 2 
Auto 1 1 2 
Total 10 6 16 
Per Cent Eliminated 
or Not Eliminated 62.5 37.5 
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Not Elim- 
inated Total 


| Elimi- 
Fear nated 











Sounds 
Loud 8 
Shots l 
Peculiar 4 
Hoot Owl l 

Cow's "Moo" l 

Total 1 

Per Cent Eliminated 

or Not Eliminated 12.5 87.5 

Storms (Electric) 6 8 14 

Total . 6 8 14 

Per Cent Eliminated 

or Not Eliminated 42.9 $7.1 


Deep Water 3 10 | 13 
Total 3 10 13 


Per Cent Eliminated 
or Not Eliminated 23.1 76.9 
Strange Things 
es 

Stuffed Owl 
Monkey Mit 
Fur 

Flashing Light 
Balloon 


agrreuvr@® 
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2 

1 

2 

Shadow 1 
Total 6 
50 

1 
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Per Cent Eliminated 
or Not Eliminated 
Insects 
Flies 
Bugs 
Bee's 
Spiders 
Total 1 
Per Cent Eliminated 
or Not Eliminated 8.4 91.6 
Miscellaneous 
Shampoo 
Solitude 
Darkness 2 
Closeness 
Losing Orientation 
High Places 
Elevator 1 
Snake 
Turtle 
Fire 
Total 3 
Per Cent Eliminated 
or Not Eliminated 11.2 88.8 
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ice and Birds 1 
Robbers 1 
Mouse 1 

Total 1 2 
Per Cent Eliminated 
or Not Eliminated 33.3 66.7 
Total Fears 51 136 187 
Per Cent Eliminated 
or Not Eliminated 27.3 72.7 


arr} 

















This tabulation reveals 187 different fears, 
an average of 2.7 fears per child. The three 
items listed under "fancy" were objects 
which the mother reported the children had 
never seen, heard, or touched, The most com- 
mon fear object was dogs, occurring in 45.7 
per cent of the cases, Doctors were feared 
in 37.1 per cent, storms in 20.0 per cent, 
deep water in 18.6 per cent, vacuum cleaners 
in 14.3 per cent, and darkness and loud 
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sounds in 11.4 per cent of the cases, Of the 
187 fears, fear of animals occurred most fre- 
quently and fear of people (doctor, teacher, 
strange people, and clown) ranked second, It 
should be noted that this classification is 
arbitrary and is presented for the purpose 
of showing the various objects that were in- 
volved in fear situations. 

Of the total number of feared objects 23.5 
per cent were animals, 16.3 per cent per- 
sons, 14.4 per cent miscellaneous, and 8.6 
per cent machines. The following tabulation 
shows the per cent of the total for each 
group that was eliminated: 











Per Cent Per Cent 
Fears Total Fears of Cases 

Live Animals 23.5 

Dog 45.7 
People 16.6 

Doctors 13.9 S7.i 
Machines 8.6 

Vacuum Cleaners 5.3 14.3 
Sounds 8.0 

Loud 11.4 
Storms 7.5 

Electric Storms 20.0 
Water 7.0 

Deep Water 18.6 
Strange Things 6.4 

Insects 6.4 17.1 
Miscellaneous 14.4 

Shampoo 5.7 
Darkness 11.4 
Losing Orientation 8.5 








From this standpoint, machines rank highest 
with 62.5 per cent, miscellaneous 50.0 per 
cent, and storms 42.9 per cent. Of thewhole 
group 27.2 per cent were eliminated, 

For the purpose of analysis, the original 
Situations (situations in which the mother 
reported the child as first showing fear be- 
havior) were divided into two groups. The 
first group in which the most complete re- 
ports were obtained included 136 fear situa- 
tions. The second group included forty-eight 
Situations, In the second group descrip- 
tions of the original situations were not 
complete. In nineteen cases the child had 
been cautioned by the mother; in four the 
child had been accustomed to one situation 
(such as light in sleeping room at night) and 
feared an opposite one, and in the remaining 


twenty-five no further information was avail- | 


able, 
The first group of 136 situations men- 
tioned above was analyzed under twelve cate- 
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gories. These categories with their respec- 
‘tive definitions are given below: 


Pain Situations where there was any in- 
dication of the child's being hurt 
physically. 

Sudden Situations where the fear object 


appeared without warning, for ex- 
ample, lights flashing 


| Preparation Situations in which the mother 
knew the child had been prepared 
or warned. 
Restraint Situations where the child's free 
movements were hampered. 


First Time Situations where the child had 
never seen the object before. 
Strange Situations under first time plus 


those where the child was famil- 
iar with the object but had never 
experienced the object in this 
situation. 
Cautioned Situations against which the mother 
or another had warned the child. 


| Physical Situations where the child touched 
| Contact or was touched by the object 
feared. 
| Sound Situations where any audible sound 
other than ordinary conversation 
appeared. 
Light Situations where the child could 
see the object feared. 
Dark Situations where the child was not 


in the presence of some acquaint- 
ance while in the dark. 


The following tabulation shows the fre- 
| quency and per cent of occurrence of each 
of the above categories in the original fear 
| Situation as reported by the mother: 























Situation Fear Per No Per 
Cent Fear | Cent 
Strangeness | 124) 91.2 12 8.8 
Sight 107 78,7 29 21.3 
Suddenness 101 74.3 35 25.7 
First Time 68 50.0 68 50.0 
Physical 
Contact 60 44.1 76 55.9 
Pain 46 33.8 90 66.2 
Sound 44 32.4 92 67.6 
Restraint 35 | 25.7 101 74.3 
Alone 25 18.4 111 81.6 
Cautioned 22 16.2 114 83.8 
Darkness 19 14.0 117 86.0 
Preparation 10 7.3 126 92.7 





| Strangeness is the most common of these, 
| occurring in 91.2 per cent of the fears, 

| Seventy-eight per cent of the fear objects 
| were visible and 74 per cent of them 
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approached the child or were approached by 
nim suddenly. It will be noticed that pain 
occurs more frequently than sound, and that 
being alone occurs in only 16 per cent of 
the cases. It should be noted that prepara- 
tion coming at the bottom of the list indi- 
cates that the children were prepared in only 
7.3 per cent of the situations, Conversely 
92,7 per cent had no preparation, therefore, 
no preparation would rank first according to 
frequency. Out of the twelve categories se- 
lected, no preparation, strangeness, and see- 
ing occur most frequently in the original 
fear situations. Darkness, having been cau- 
tioned, and being alone occur least frequent~ 
ly. 

The next step was to find which of these 
factors existed coincidentally at the time 
of the study. For this purpose the chi- 
square test of independence as given by 
Fisher! was used. A value of .05 for Pmeans 
that there were only five chances out of 100 
that the obtained difference was not a true 
difference, 


TABLE III 


INDEPENDENCE BETWEEN FACTORS IN ORIGINAL SITUATIONS AS SHOWN BY 
CHI-SQUARE VALUES 
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Table III shows the difference between 
the obtained and expected frequencies, the 
chi-square, and the P value for each cate- 
gory paired with each other category. From 
the table it is apparent that strangeness 
is coexistent with first time (determined 
in part by definition) and sight. No prep- 
aration is found with suddenness, while 
preparation is coexistent with pain, re- 
straint, and physical contact. Suddenness 
exists with no preparation, sound and sight. 
The significance of these relationships lies 
in the implications indicated for the cause 
of fear. The existence of these conditions 
together tends to show that singular causes 
cannot be postulated as being productive of 
all fears. These data merely indicate that 
some fears are accompanied originally by 
more than one factor, 

A further step in the evaluation of these 
data was concerned with the calculation of 
the coefficients of mean square contingency 
and their respective probable errors. The 
method of Yule“ was used for calculating the 






































Probable Er- 
Factors in Coeffici- ror of Coef- 
Original Differ- Chi- P (less ent of Con- ficient of 
Situations ence Square than) tingency Contingency 
Pain and Suddenness - .16 Ol -99 
Pain and Prepared 3.62 6.31 02 21 06 
Pain and Restraint 16.16 44.90 01 -50 04 
Pain and Strangeness 3.16 3.82 -10 
Pain and First Time -12.00 18.92 O01 -.35 04 
Pain and Cautioned 1.56 -59 -50 
Pain and Physical 
Contact 24.71 81.33 01 60 02 
Pain and Sound -11.88 21.19 01 -.37 05 
Pain and Sight 9.81 18.84 Ol 35 05 
Pain and Alone - 8.46 15.66 Ol -.31 06 
Pain and Darkness - 6.43 11.29 01 -.28 06 
Suddenness and Pre- 
pared - 3.43 6.63 02 ~.22 07 
Suddenness and Re- 
straint - 3.99 3.21 -10 
Suddenness and 
Strangeness 1.91 1.75 -20 
Suddenness and First 
Time - 2.50 96 -50 
Suddenness and Cau- 
tioned 3.67 3.80 10 
Suddenness and Physi- 
cal Contact - 3.56 1.98 30 
Suddenness and Sound 10.32 18.74 Ol 35 07 
1. R. A, Fisher, Statistical Methods for Research Workers. 


(5rd edition. London: Oliver and Boyd, 1950), pp. 75-96 


2. G. Undy Yule, An Introduction to ro Theory of a (Seventh edition revised. London: Charies Griffin oad 


Company, 1924), pp. 64-65. 
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TABLE III (Continued) 
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Probable Er- 
Factors in Coeffici- ror of Coef- 
Original Differ- Chi- P (less ent of Con- ficient of 
Situations ence Square than) tingency Contingency 
= 8 
Suddenness and Sight - 5.46 6.85 Ol -.22 06 
Suddenness and Alone 2.43 1.52 30 
Suddenness and Darkness 89 225 70 
Prepared and Restraint 3.43 6.62 02 222 07 
Prepared and Strangeness - 12 02 99 
Prepared and First Time - 2.09 2.74 19 
Prepared and Cautioned - .62 -30 -70 
Prepared and Physical Contact 3.59 5.64 92 -20 08 
Prepared and Sound - 2.24 2.46 -20 
Prepared and Sight 13 -O1 95 
Prepared and Alone - 1.84 2.42 220 
Prepared and Darkness |} - 1.40 1.75 20 
Restraint and Strangeness 2.09 2.09 10 
Restraint and First Time | = 5.50 4.66 -05 -.18 05 
Restraint and Cautioned | = 2.66 2.01 220 
Restraint and Physical Contact 17.56 48.11 | 01 -50 03 
Restraint and Sound -10.32 18.74 O1 -.35 05 
Restraint and Sight | 5.46 6.85 01 -22 -08 
Restraint and Alone - 5.43 7.57 -O1 -.23 08 
Restraint and Darkness - 3.89 4.84 05 -.19 04 
Strangeness and First Time 6.09 13.16 Ol 30 05 
Strangeness and Cautioned 94 -60 59 
Strangeness and Physical Contact 2.29 1.95 220 
Strangeness and Sound 88 33 79 
Strangeness and Sight 3.44 6.45 202 21 07 
Strangeness and Alone 222 03 -90 
Strangeness and Darkness - .32 08 80 
First Time and Cautioned - 5.00 5.42 02 -.20 05 
First Time and Physical Contact -12.00 17.18 Ol -.34 05 
First Time and Sound 5.00 3.37 10 
First Time and Sight - 4,50 3.50 10 
First Time and Alone 3.50 2.40 -20 
First Time and Darkness 2.50 1.53 30 
Cautioned and Physical Contact 3.29 2.91 10 
Cautioned and Sound - 3.12 2.94 10 
Cautioned and Sight 1.69 1.13 50 
Cautioned and Alone 2.96 3.85 05 ol? 06 
Cautioned and Darkness - 1.07 63 50 
Physical Contact and Sound -16.41 36.71 O01 -.45 04 
Physical Contact and Sight 12.89 29.10 Ol 242 04 
Physical Contact and Alone -11.03 24.18 O01 -.39 05 
Physical Contact and Darkness - 8.38 17.44 -O1 -.34 05 
Sound and Alone 2.91 1.90 -20 
Sound and Darkness 4.85 6.58 01 222 96 
Sight and Alone ~14.67 62.86 01 56 05 
Sight and Darkness - 9.95 08 80 
Alone and Darkness | 11.51 54.00 -O1 - 53 96 
C direct from the chi-square value. In the Calculation of the independence between 


calculation of the contingency coefficients 
the classification was 2 by 2 fold; so the 
highest possible C could not exceed 0.707, 
which corresponds to a coefficient of cor- 


relation of 1.00, 


In evaluating Table III it should be 
pointed out that certain pairs would obvi- 


ously be related, 


For example, physical con 


tact would be related to pain and sight. 








various fear objects revealed no significant 
coexisting categories. 
nificant coexisting fears of dogs and other 
animals occurred in this investigation. 
chi-squares with corresponding differences 
and P values are shown in the tabulation on 
the following page. 


For example, no sig- 
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~ ‘Fear Differ- | Chi- |P (less | when she first recognized fear behavior, The 
Objects ence | Square | than) age of elimination refers to the age at 
Dogs and Other Animals| 1.886 1.039 -50 which a child for the first time showed no 
Dogs and Doctors -114 -003 -98 , = 
pene and Machines 3.057 3.558 "10 Signs of fear behavior in a situation former 

Dogs and Storms -600 -130 -80 ly feared. 
aa — a ay + ant . The following tabulation gives the fre- 
Sean and Strange : : ‘ quency of age of occurrence for the various 
Things -2.029 1.788 -20 ages: 
Dogs and Insects - 486 -096 -80 
Dogs and Miscellaneous| 1.886 877 - 50 a ae 
Other Animals and Age, |Elimi-|Not Elim-|Grand Grand Total 
Doctors -657 +256 -70 Months| nated| inated |Total/Cases| (70 Cases) 
Other Animals and (ia ake Piatoaes 
Machines 329 091 -80 0- 2 4 4 70 4 
Other Animals and Z- 8 2 9 | 12! 70 12 
Storms - 890 -510 50 9-14 10 19 | 99 70 29 
omer Sntnals ant 15-20 | 15 20 35 | 70 35 
Sounds - 800 510 590 21-26 ll 25 26 70 36 
Ctee SREREES om 27-32 | 4 : 13 | 67 13.6 
Water 2.329 4.572 -05 33-38 4 17 21 55 26.7 
Other Animals and 39-44 1 9 10 | 40 17.5 
Strange Things - 586 +330 -79 45-50 8 8 34 16.5 
Other Animals and 51-56 2 a 10 26 26.9 
Insects - «543 -265 079 57-62 z 3 20 10.5 
Other Animals and 62-68 2 2 9 15.8 
Miscellaneous -657 - 236 -79 69-74 1 1 4 17.5 
Doctors and Machines (|- .829 + 293 79 = 
Doctors and Storms -2.200 1.996 30 z 184 
Doctors and Sounds *800 259 | :70 ee te — on 
Doctors and Water 171 013 95 
Doctors and Strange 
Things 1.914 1.866 -20 The intervals used have been grouped around 
Doctors and Insects +543 -127 | .80 the even years and half years to correct the 
Doctors and Miscel- 
laneous - .657 .113 .80 possibility of mothers reporting in rounded 
Machines and Storms 1.490 1.157 239 ~— 
Sachin aan Geunte 800 "213 “79 figures. This tended to balance the inter 
Machines and Water -1.414 1.249 .30 vals but necessitated making the first in- 
“i eee 1.043 776 50 terval smller than those succeeding. For 
mestinte and Insects |-1.229 1.003 "50 this reason the top interval was excluded 
oe and Miscel- _ om from the calculations. In securing genetic 
BR... “som lava il ‘as data from birth on children of various ages, 
Steone ont jae +400 -095 89 it was only possible for that data to be 
Things. ar - .200 .269 .79 complete up to the age of the youngest case, 
oceans aa Seeaste - .400 -101 -80 A means of correcting for this difference 
orms an scel- 
lenecus 1.800 | 1.239 30 in the number of cases has been used, The 
Sounds and Water | +490 -095 80 average number of fears for each age level 
Sounds and Strange 
Things 2.890 5.285 05 multiplied by the total number of cases gives 
Sounds and Insects .600 308 .79 the theoretical number occurring at each age 
Sounds and Miscel- 
vow wall 1.890 1.239 30 level. An examination of these results 
Water and Strange seems to indicate that the number of fears 
esaee ie Riis ee — 2 occurring increases with age up to two years 
Water and Miscel- r . and then continues at approximately the same 
a. ial 1.171 -555 | .50 level. This conclusion is suggested but 
—— sme | uate | - 2 not definitely established. The possibility 
ones Se and mr on ‘o of mothers being unable to recognize fears 
caannaen <r 7 " J in the younger levels mst be admitted. The 
laneous 1.543 1.025 -50 correction used is not to be relied upon, of 
course, in the highest age ranges where the 
number of cases is small. 
Analysis for Developmental Levels 


The age of occurrence for any fear refers 
to the mother's report of the child's age 





The mean ages of occurrence for the elim 
inated and uneliminated groups are of lit- 
tle value because with any additions to the 








Ay 


OR Rie 


a ee eee 


- etins .«,*rt@didis eno! 
fate 


ast. 














122 JOURNAL OF EXPERIMENTAL EDUCATION 


upper age levels the means would be changed. 
In other words, this is not a representative 
sample of the whole age range. A sample of 
the specific fear objects, however, is ob- 
tained for this age range, so that the vari- 
ous mean ages of occurrence can be compared, 
Table IV gives the frequency of age of oc- 
currence for specific fears with correspond- 
ing means and standard deviations. Some in- 
teresting differences are apparent. Because 
of the small number of cases, the frequencies 
based upon the total number of cases were not 
calculated, In comparing them it is advis- 
able not to go beyond the twenty-six month 
level, Fear of doctors, dogs, and storms oc- 
curs earlier than does fear of other things. 
It seems reasonable to infer that these dif- 
ferences bear a relation to the child's 
chances of exposure to the various objects, 
It is quite natural that storms ordinarily 
come into the child's life earlier than deep 
water or insects. Similarly machines, in- 
cluding a high frequency of vacuum cleaners, 
would be more often seen or heard than would 
most of the miscellaneous items, These pos- 
Sibilities are merely suggested and are not 
supported by data on the frequency of occur- 
rence of these objects in the child's life. 
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the standpoint of age. The Pearson product- 
moment coefficient was -.333 with a probable 
error of -.045. This correlation is hardly 


high enough to conclude that a negative rela- 


tionship definitely exists, but it does in- 
dicate that the early occurrence of fears 
may be associated with high intelligence quo- 
tients. 

The frequency of duration (time elapsed 
between occurrence and elimination) of fears 
is represented in the following tabulation: 

















Eliminated Not 
Eliminated 
Duration Fre- | Cumlative 
quency Per Cent | Frequency 
Duration 

1 Week 3 6.0 
2 Weeks 6 18.0 0 
1 Month 9 36.0 3 
2 Months 6 48.0 3 
3 Months 3 54.0 1 
4 Months 1 56.0 2 
5 Months 0 56.0 1 
6 Months 1 58.0 3 
7 to 9 Months 5 68.0 18 
10 to 12 Months 5 78.0 10 
13 to 18 Months 4 86.0 21 
19 to 24 Months 3 92.0 19 
25 to 30 Months 3 98.0 9 
31 to 36 Months 1 100.0 8 
37 to 48 Months 0 12 
49 to 60 Months 0 4 
Total 50 134 








TABLE IV 
FREQUENCY OF AGE OF OCCURRENCE FOR SPECIFIC FEARS 











Age, Doc- Ma- Storms | Sounds | Water | Strange In- Other Miscel- 
Months Dogs tors | chine Things | sects | Animals | laneous 
th 
0 to 2 1 2 1 
3 to 8 1 4 2 1 1 3 
9 to 14 5 7 6 2 2 1 1 1 3 
15 to 20 9 4 5 2 3 3 3 1 1 a 
21 to 26 6 2 4 3 4 3 a 6 5 
27 to 32 2 3 1 2 1 | 1 2 

33 to 38 3 3 1 1 1 2 1 3 3 3 
39 to 44 2 1 ; 3 3 
45 to 50 2 2 1 1 1 1 
51 to 56 1 1 1 2 5 
57 to 62 1 1 1 
63 to 68 1 1 

69 to 74 1 
75 to 80 y 

Total 32 26 16 14 15 13 12 12 12 32 
Mean 23.50} 21.90 | 23.10] 21.90 26.30 | 27.70 26.00 | 32.50 25.50 30.10 
§.D. 11.04] 14.37 | 12.54] 12.84 14.16 | 11.82 14.40 9.36 7.98 16.44 






































By correlating the age of occurrence of 
each fear with the intelligence quotient of 
the child having that fear, a comparison was 
wade between the two. In this study the in- 
telligence quotients equate the cases from 


All the fear situations in which the child 
had but one opportunity to react (seventeen 
situations) are included in the uneliminated 
group. The tabulation shows cumlative per 
cents of eliminated fears indicating that 6 
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per cent lasted one week or less, SM per 
cent three months or less, and all the elim- 
inated fears had durations of less than three 
years. The uneliminated column shows the 
durations of the fears that have not yet been 
eliminated. Of these, four have lasted four 
years or longer. 

Analysis of Overt Behavior in Fear Situations 
The information as concerned with the 
child's behavior obtained in the interviewis 
given in a frequency table in the Appendix.1 

This was devised to present, according to 
elimination and unelimination, frequencies 
for the original situations (the first situ- 
ation in which the child's behavior indicat- 
ed any unwillingness to endure) and the pres- 
ent situations (last occasion on which the 
child had an opportunity to react to this ob- 
ject). 

Some of the reaction categories used in 
the interview were grouped to correct the 
mother's inability to maxe fine distinctions 
of her child's behavior. For example, it was 
supposed that the mother's judgment of wheth- 
er a child was crying or screaming was much 
less accurate than her judgment of whether 
he was crying or not crying. This was prob- 
ably even more true of her memory. AS a re- 
sult the category of paralysis or rigidity 
is grouped and called paralysis for conven- 
ience; clutching, trembling, and startle 
remain the same. Screaming, crying and 
whimpering come under the head of crying. 
Rapid withdrawal, withdrawal, and no approach 
or withdrawal are grouped under one head 
which is referred to as withdrawal. Under 
facial alarm is grouped facial alarm and 
facial seriousness, (This category might as 
conveniently have been called facial seri- 
ousness., ) 

As in previous parts of this study, the 
treatment of obtained data does not come 
under the usual statistical procedure. The 
data refer to attributes and these attri- 
butes cannot here be treated as though they 
were quantities varying by degrees. The 
writer has obtained data only on the pres- 
ence or absence of certain attributes that 
occur in various situations related to fears 
in children. With the attribute of crying, 
@.Ze, NO Qualitative data have been obtained; 
no record has been made of the degree or 
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| intensity of the crying; only the mere nu- 





| every case, 
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merical facts of crying or not crying have 
been noted. 

The attributes may be treated in various 
ways. Here they were ranked from the stand- 
point of frequency of occurrence, comparéd 
for independence, and tested for relation- 
ship by the contingency coefficient. A weak- 
ness in using the second technique lies in 
the fact that failure to find dependence 
does not insure the absence of that rela- 
tion. On the other hand, it is reasonable 
to assume that when differences from expec- 
tation are very small the chances are large 
that no relation exists. It is well to keep 
these facts in mind when interpreting the 
results on overt behavior. 

Withdrawal occurred most frequently, be- 
ing present in 98.8 per cent of the cases 
(in two cases with sound stimulus the child 
did not withdraw); facial alarm, second 
(97.5 per cent); crying, third (80.1 per 
cent); clutching, fourth (73.9 per cent); 
trembling, fifth (36.6 per cent); paralysis, 
sixth (21.1 per cent); and startle, seventh 
(17.4 per cent). It is interesting to note 
that crying was not necessarily a component 
of the original situations. Withdrawal oc- 
curred, largely by definition, in almost 
Paralysis or rigidity occurred 
as frequently as did startle. (The mother's 
ability to recognize startle is comparative- 
ly limited.) 

In comparing behavior factors with each 
other, the chi-square test of independence 
was used. For 161 cases the following six 
pairs of significant dependencies were re- 
vealed as shown in Table V: paralysis and 
tremble, paralysis and startle, clutching 
and crying, clutching and withdrawal, cry- 
ing and tremble, and tremble and startle. 
Again there is no conclusion that other de- 
pendencies did not exist; in fact the op- 
posite is quite probable. The contingency 
coefficients indicate that crying and 
clutching are most closely related to paral- 
ysis, and to trembling second. These com- 
parisons of degree of relation must be in- 
terpreted with caution because of the 
coarse classifications and relatively sml1l 
number of cases, It is more conservative 
to say that the relationships exist than to 





1. See manuscript copy of this study on file at the State University of Iowa Library, Iowa City, Iowa. 
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say how high the relationships are. The con- 
tingency method was merely applied to give 
another interpretation for comparison with | mother and child fears: 


chi-square values, 


are in agreement, 


The two interpretations 
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The tabulation below shows the obtained 
and random frequencies of overlapping in 


TABLE V 
INDEPENDENCE BETWEEN REACTIONS AS SHOWN BY CHI-SQUARE VALUES 









































Probable Error of 
Reaction Difference | Chi-square | P (less than) | Contingency Contingency 
Paralysis and Clutching - 4.130 3.299 -10 
Paralysis and Crying 2.758 1.781 30 
Paralysis and Withdrawal - .578 1.014 -50 
Paralysis and Tremble 11.540 21.288 -O1 332 047 
Paralysis and Startle - 4.913 6.265 02 -194 059 
Paralysis and Facial Alarm - 1.155 2.054 -20 
Clutching and Crying 10.652 22.952 01 354 053 
Clutching and Withdrawal 1.479 5.738 05 186 080 
Clutching and Tremble 3.391 1.596 20 
Clutching and Startle 2.314 1.191 30 
Clutching and Facial Alarm - .043 003 99 
Crying and Withdrawal -602 1.154 30 
Crying and Tremble 6.727 7.601 O01 212 2053 
Crying and Startle 3.565 3.451 10 
Crying and Facial Alarm - .795 1.017 -99 
Withdrawal and Tremble 267 -156 -70 
Withdrawal and Startle 348 426 -50 
Withdrawal and Facial 
Alarm - -050 052 20 
Tremble and Startle -10.261 19.606 -O1 2330 049 
Tremble and Facial Alarm 466 240 70 
Startle and Facial Alarm -1.304 3.036 -10 
Analysis of the Relation Between Children's Frequenc Ratio of Differ- 
and Mothers! Fears Ob- | Ran- ence to Probable 
a Individuals |tained|dom |Total|Error of Difference 
In the interview information was obtained 
relative to t Mother and 
| he way the mother herself felt Child Afreia| 72 =e — 
about the various fear objects or situations. | wother afraid 
These reports were introspective but never=- | Child Not 
theless they offered data on the f bee =. ee +o 
y T some on e ears Child Afraid, 
of mothers, The total number of mothers! Mother Not 
Afraid 114 |157 | 271 5.29 


fears, both past and present, as expressed 
in the interview, was used in the calcula- 


tions, 


There were seventy-two child fears that 
were possessed by the mother, 115 child fears 
which the mother did not share, and 145 
mother fears which the child did not share, 


it is reasonable to assume that a random re- | 
lation between the fears of mothers and chil- 


dren would reveal some degree of correspond- 


ence, 


To test this relationship a random 


pairing of adults and infants was made, each 
child being paired with the mother of the 

child preceding him on a list of the seventy 
cases arranged in random order, 























The difference and probable error obtained 
for each category reveals that in 99,9 
chances in 100 a real difference was ob- 
tained. These figures show that there is 
a real tendency for a child to have the same 
fears as his mother, 

Another comparison was made by the useof 


the Pearson product-moment correlation meth- 


od. Between the gross number of children's 
fears and the gross number of their mother's 
fears there was a correlation of .667 + .045. 
The chi-square test of independence was 
used to determine the relation between child 
and parent fear of specific objects. 


For 
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this purpose only the four specific fear ob- 
jects occurring most frequently were used, 

in order to avoid the danger of too small 
frequencies in the statistical work. The tab- 
ulation below shows the differences between 
obtained and expected frequency, chi-squares, 
and the probability. of the differences be- 
ing a result of sampling. 


























Fear Differ- Chi- | P (less 

Objects ent Square than) 
Boys 

Dogs 3.88 6.025 -02 

Insects 3.20 10.370 Ol 

Storms 2.75 4.126 05 
Girls 

Dogs 2.90 5.436 | -O2 

Insects 2.40 6.136 | O02 

Storms 1.00 1.154 | 30 

Doctors 1.20 3.214 | -10 

Boys and Girls 

Dogs 6.86 13.263 -O1 

Insects 4.92 12.715 Ol 

Storms 3.60 4.663 05 

Doctors 1.26 3.484 -10 














It is apparent that the children's fears 
are not independent of the fears of their 
mothers with respect to dogs, insects, and 
storms. The greatest difference from the 
expected occurred in fear of dogs; insects 
came second, and storms third. The data 
failed to show a significant relation con- 
cerning fear of doctors. 

The chi-square value was used to test the 
dependence between elimination of fears in 
children and their existence in the respec- 
tive mothers. The difference between the ex- 
pected number of fears that were not elimi- 
nated in the children and possessed by the 
mothers and the corresponding obtained num- 
ber was 7.11 in favor of the obtained.2 
Stated in another way, there were 7.11 more 
uneliminated fears which the mother shared 
than would be expected if the two classifi- 
cations were independent of each other. The 
chi-square value was 5.63 giving P a value 


of less than .02; in other words, there are | 


only two chances out of 100 that the dif- 
ference was due to chance. We may say that 
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the deviation from expectation is clearly 
Significant. 

Relation Between Marston Introversion-Extro- 
version Scores and Gross Number of Fears 

From four to six different raters on the 
Marston introversion-extroversion rating 
scale scored each of fifty-six of the seven- 
ty children. Each rater was familiar with 
the child whom he rated, having worked with 
him as an experimenter or a teacher. The 
score used for each child was obtained by 
summing the total scores and dividing by the 
number of raters. 

The mean Marston scores were correlated 
by the Pearson product-moment method and the 
result obtained was -.191 with a probable 
error of +.088, The resulting correlation 
is too small to be interpreted as indicating 
a definite negative relation between the 
Marston score and gross number of fears. 
Analysis of the Relation Between the Mother's 














Contribution and the Elimination of the 
Child's Fears 

The mother's contributions which were in- 
tended to facilitate the removal of fear 
will be referred to, hereafter, as "treat- 
ment." Previous mention was made of the fact 
that a greater proportion of children's fears 
which are not shared by the mother were 
eliminated than those which were mutual to 
mother and child. The analysis below is de- 
voted to determining the relation of modes 
of treatment to elimination. Table VI gives 
the methods of treatment used with their 
respective frequencies and per cents of sub- 
sequently eliminated and uneliminated fears, 

The term "no" in the table refers to the 
treatment in cases where the mother said she 
did nothing to aid the child in overcoming 
the fear. Explanation refers to that treat- 
ment procedure in which the mother explained 
to the child what the fear object was or 
gave other information about it. Explana- 
tion and subjection indicate that the mother 
explained and intentionally confronted the 
child with the feared situation. In gradual 
subjection the child was exposed to the sit- 
uation very slowly. 

In 19.2 per cent of the 187 fear situa- 
tions nothing was done to facilitate 














1. These date are summarized from Table 28 in the Appendix of the manuscript copy on file at the State University of ‘Towa 


Library, Iowa City, Iowa. 


2. See Appendix of the manuscript copy of this study on file at the University of Iowa Library, Iowa City, Lowa. 
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VI 


METHODS OF TREATMENT USED BY MOTHERS AND FREQUENCY OF ELIMINATION OF FEARS 















































Per Cent of er Cent of | Per Cent of Per Cent of 
Method Elim- | Total Elim- | Not Elim-|} Total Not Eliminated | Total Total 
inated inated inated | Eliminated | With Method Fears 
No 3 5.9 33 24.3 8.3 36 19.2 
Explanation 20 39.2 78 57.3 20.4 98 52.4 
Explanation and 
Subjection 17 33.3 6 4.4 73.9 23 12.3 
Explanation and 
Fadual Subjection 7 13.8 4 2.9 63.6 11 5.9 
Explain and Assure 1 2.0 S 3.7 16.7 6 3.2 
Explain and Remove 
Stimulus 1 of 1 5 
Explain and Console 1 o7 1 5 
Explain and Distract 1 o7 1 5 
Explain and Caution a of 1 5 
Explain and Carry 
Through 1 Py 1 5 
Direct Attention 1 2.0 1 5 
Change Object 1 2.0 1 5 
Change Situation 1 2.0 1 ov 2 1.1 
Prepare in Advance 1 7 1 5 
Caution 2 1.5 2 1.1 
Submit Gradually 1 of 1 oS 
Total 51 136 187 
overcoming the fear. In 52.4 per cent ex- » . > 7 menane- ate 
a- on ota 
planation alone was used, in 12.3 per cent ew ee fa Subjection 
explanation and subjection of the child to 
the situation were used, and in 5.9 per cent Sagmtinstes 
explanation and gradual subjection were used. | obtained 3.00] 20.00 24.00 47 
= Expected 10.07 | 27.42 9.51 
The remaining methods were not treated sta tell ~7.07| -7.42 14.49 


tistically because of their low frequencies, 

The column headed "Per Cent of Elimina- 
tion With Method" contains a list of per 
cents of the total fears treated by each meth- 
od that were eliminated. Almost 74 per cent 
of the fears treated by explanation with sub- 
jection were removed, as were 63 per cent of 
those treated by explanation and gradual sub- 
jection. These two methods are definitely 
superior to explanation alone or to no treat- 
ment (as evaluated by this study). Explana- 
tion alone, however, is superior to no treat- 
ment, The number of cases in which other 
methods were used is too small for adequate 
percentage evaluation, 

The independence between three modes of 
treatment and elimination is shown in the 
following column, The total chi-square val- 
ue equals 39,628 and P is less than .0l. It 
will be noted that the obtained values in 
the eliminated row and the explanation and 
gradual subjection column are definitely in 
excess of expectation, The chi-square value 
further shows that the chances are less than 





Chi-square 4.96 2.01 22.08 





Not Eliminated 

















Obtained 33.00 | 78.00 10.00 121 
Expected 25.93 | 70.58 24.49 
Difference 7.07 7.42 -14.49 
Chi-square 1.93 08 8.57 





one in 100 that this difference is due to 
the sampling. The apparent conclusion is 
that explanation and gradual subjection bear 
a higher relation to elimination than do 
either of the other methods, 

A further evaluation of method of treat- 
ment in relation to elimination was made, 
The method of explanation alone was tried 
against the two methods, explanation and 
subjection and explanation and gradual sub- 
jection. The chi-square value of 28.281 and 
the difference of 12.67 show that elimina- 
tion is significantly less dependent upon 
explanation alone than upon either of the 
other two. Similarly, unelimination is more 
dependent upon explanation than upon the 
other methods reported except that of no 
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treatment (chi-square 16.676, difference 
11.15). Also, unelimination is most depend- 
ent upon no treatment as compared with all 
other methods except explanation (chi-square 
8,062, difference 6.81). 

If cause and effect relations could be as- 
sumed from dependence, we might say that ex- 
planation and subjection or gradual subjec- 
tion were the best of the four methods re- 
ported in eliminating fears in these chil- 
dren. Explanation alone is little better 
than no treatment. 


THE EXPERIMENTAL SITUATIONS 


As previously described, motion pictures 
were taken of children preceding and during 
an artificial thunder stimlus. Each child 
was subjected to two situations, the proce- 
dure of the second differing from the first 
in that the usher let go of the child's hand 
and stepped back out of the room, leaving 
the child alone. This part of the study in- 
volved twenty-seven cases in the first situ- 
ation and twenty-four in the second. MTwoof 
the three not used the second time were omit- 
ted because of absence from school, and the 
third (F642) refused to go with the usher 
the second time. This last case, a girl 
thirty-eight months of age, having withdrawn 
rapidly and cried loudly during the first 
situation, started to cry and plead when the 
usher approached her for the second test, 
Analysis and Treatment of the Results 

The motion pictures obtained were ana- 
lyzed according to the parts of the body and 
the results treated under the following 





headings: right hand (including the right 
arm), left hand (including left arm), feet 
(including the legs), head, and torso. Eye 


behavior, facial expression, and general 
body movement formed three additional group- 
ings. These were analyzed separately by 
running through the film several times for- 
ward and backward to make certain of the 
classification, The movements of the parts 
of the body were classified into three cate- 
gories: (1) no movement, indicated by :10 
perceptible movement of the part observed; 
(2) slight movement, such as turning the mem- 
ber or slight forward and backward movement; 
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|itself was differentiated into three kinds: 
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and (3) marked movement, indicated by a com 
plete displacement of the part analyzed. 

The analyzer had no difficulty in making dis- 
tinction between these categories. 

The evaluation of general body movement 
was more difficult and more subjective. The 
investigator judged in which category to 
place each child's general body movement by 
viewing the whole child. The eye behavior 


(1) looks forward, where there was no per- 
ceptible shifting of the eyes to look about 
the room; (2) glancing, where the eyes were 
shifting from place to place but not to the 
usher (teacher); (3) looks to usher, where 
the child looks definitely at the usher who 
accompanied him to the room. Facial expres- 
sion was judged subjectively as being sober, 
Smiling or crying. In dealing with the 
frequencies! it was not advisable to treat 
the data statistically because of the small 
number involved. An examination of the 
changes in movements before and after the 
stimulus will be suggestive. 

In the first situation there are many 
more instances of no movement following stin- 
ulation than preceding it. For six children 
the right hand showed marked movement before 
the stimulus and none following the stim- 
lus, There were nineteen instances of slight 
movement preceding stimulus and, of these, 
eleven changed to no movement and eight did 
not change. Two cases showed no movement 
before or after stimlus, Out of twenty- 
five instances of movement preceding stim- 
lus, seventeen changed to no movement. 

A similar examination of the left hand 
shows eight cases of slight movement with 
seven changing to no movement. The nine- 
teen cases of no movement in the left hand 
preceding stimulus may be accounted for by 
the fact that the usher held the child's 
hand, 

The feet show a little less movement pre- 
ceding the stimulus than does the right 
hand. Nine cases of slight movement changed 
to no movement. Out of fifteen cases of 
no movement, one changed to marked movement 
(case of girl who left the room) and the 
other fourteen remained unchanged. Head 
movement shows nearly the same quantitative 








1. The frequencies for these categories are given in Table XVII for the first situation and Table XVIII for the second 





situation of the manuscript copy of this study on file at the State University of Iowa Library. 
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frequencies as feet movement, with twelve in- 
stances of slight or marked movement chang- 
ing to nine of no movement and three of 
Slight movement, 

Torso and general body action have more in 
stances of slight movement preceding stim- 
lus. Following stimulus there are twenty- 
three in the no movement category for torso 
and twenty-five for general body movement, 
Summarizing all these categories shows that 
83 per cent of the instances of movement pre- 
ceding the stimlus changed to no movement 
following the stimulus, 

The eyes present a quite different situa- 
tion from the standpoint of movement. Twenty 
children looked forward preceding stimulus 
and, of this group, ten glanced and ten 
looked at the usher following stimlation. 
Two other cases looked at the usher and five 
glanced at her preceding the stimlus, Of 
the twenty-seven cases, eleven looked at the 
usher and sixteen glanced about the room af- 
ter the stimlus was introduced, Under fa- 
cial expression there was very little change 
except for one case of crying following the 
stimulus, 

Considering the movements in general, with 
the exception of the eyes, it may be said 
that there is a noticeable stoppage of move- 
ment following stimulation. The eyes reveal 
an opposite condition. Glancing is increased 
threefold after stim lation. There were two 
children who withdrew or attempted to with- 
draw from the room and four who gripped the 
usher's hand tightly after the stimulus. 

In the second experimental situation move- 
ment of the right hand preceding the stim- 
lus is divided about equally between slight 
and no movement (ten and eleven respective- 
ly). Seven in the slight movement category 
changed to no movement.’ The results of the 
left hand are particularly significant be- 
cause in this situation the usher let go of 
the hand, allowing it to fall from a mid-air 
position. If the stimulus should have no 
effect, we might expect the hand to change 
its position in the majority of instances, 
Out of twenty-one cases, however, there were 
twelve where the left hand remained poised 
in air for a short time (three seconds or 
longer). In six of these cases, the pos- 
ture was mintained for ten seconds or long- 
er. 
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An analysis of the movements of the feet 
revealed twenty-one instances of no movement 
with thirteen changing to movement following 
the stimlus. This difference from the 
first situation may be accounted for by the 
increase in the number of children who left 
the room. Fourteen left before the end of 
the fifteen second interval, six leaving 
with the usher. ; 

The number of instances of head movement 
increased after the stimulus, with twenty- 
one cases of no movement before and thirteen 
after. The torso movement was about equally 
divided between slight and no movement both 
before and following stimulation, An increase 
in general body movement may be accounted 
for by the number of children leaving the 
room. 

Of twenty-two children that were looking 
forward three continued to do so after the 
stimlus, ten changed to glancing, and nine 
looked for the usher, Facial expression, so 
far as it could be judged, was nearly the 
same after as before stimulation, 

A comparison of the first and second ex- 
perimental situations shows certain differ- 
ences in children's responses, In the sec- 
ond situation, there was, in general, more 
movement both preceding and following the 
stimulus and less change after the stimula- 
tion. The increased movement following the 
stimulus may be accounted for by the fact § 
that fourteen children left the room. Com- 
parison of the two situations from the stand- F 
point of eye behavior shows that they are i 
nearly the same. There were no cases of cry- : 
ing the second time, but the child who * 
cried the first time cried in the group when i! 
invited to come for the second situation. 

Facial expression frequencies were about the 
same for both situations. In the second 
situation fourteen children left the room 
but only one was unwilling to return. There 
were twelve instances of the left hand re- 
maining poised in air for a short time af- 
ter the usher let go of it. In six of these 
cases that posture was maintained for ten 
seconds or longer. This is perhaps another 
evidence of the decreased movement which + 
may represent a tonic condition. 

A straight comparison between interview 
reports and reactions in the experimental 
situations reveals a discrepancy, Of three 
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children reported as fearing strange sounds 
and four as fearing thunder, only two indi- 
cated unwillingness to endure the experimen- 
tal situation. The writer considers this a 
weakness of the experimental situation. In 
the first place, the stimlus was not a du- 
plicate of the natural situation (as that re- 
ported in the interview); second, the situa- 
tion was not a duplicate of the natural one; 
and third, the mother's presence was not du- 
plicated. These differences crystallize the 
difficulty encountered in using experimental 
situations to study naturally occurring fear 
situations which the child experiences, It 
is not advisable to apply an experimental 
technique similar to the one described above 
when investigating the number and kinds of 
fear situations of children. The method my 
be applied to the investigation of overt be- 
havior in other types of artificial situa- 
tions, 


SUMMARY AND CONCLUSIONS 


This study aims to investigate the occur- 
rence of fears in a group of children in 
their natural environments for the purpose 
of: (1) analyzing and enumerating the fear 
situations and the child's overt behavior in 
them; (2) ascertaining whether there may be 
developmental levels in number and types of 
fear objects within the group studied; (3) 
evaluating the relation of the total number 
of fears to the Marston introversion-extro- 
version scores; (4) ascertaining the rela- 
tion of the child's fears to the fears of his 
mother; and (5) investigating the nature of 
the mother's contribution to situations where 
fears have been reported as eliminated, 

The seventy children used in the investi- 
gation included thirty girls and forty boys 
ranging in age from one year, eleven months, 
to six years. All of the children were en- 
rolled in the pre-school laboratories of the 
Iowa Child Welfare Research Station. The mean 
intelligence quotient of 125.5 for the 
group indicates a rather high degree of se- 
lection, 

The data were obtained by holding inter- 
views with the mothers of the children and 
by subjecting some of the children to an ex- 
perimental situation. The experimental sit- 
uation was used to obtain a description of 
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the children's overt behavior in a possible 
fear situation. A phonograph recording of 
artificial thunder was reproduced with am- 
plification as a possible fear stimulus. Mo- 
tion pictures recorded the overt behavior of 
the subjects. 

The following results were obtained from 
the interview data: 

1. The average number of fears reported 
for the children of the group studied was 
2.7. The feared objects occurring most com- 
monly in these children are listed in the 
order of frequency: (1) dogs, (2) doctors, 
(3) storms, (4) deep water, and (5) darkness, 

2. Of the whole group of 187 fears 27.2 
per cent were reported as eliminated, 

3. Analysis of the various aspects of the 
original situations (situations of the first 
eccurrence of fears) into twelve descriptive 
categories revealed that no preparation 
(92.7 per cent) and strangeness (91.2 per 
cent) ranked first and second, respectively, 
in frequency. Pain was involved in 33.8 per 
cent and restraint in 25.7 per cent of the 
situations. Seeing the object occurred in 
78.7 per cent and hearing in 32.4 per cent. 

4, It appears that the number of fears oc- 
curring increased with age to about two years 
and continued through the age of five years, 
This indication is not conclusive, 

5. There are significant differences be- 
tween the mean ages of occurrence of some 
fears. Fear of doctors, dogs, and storms oc- 
curs earlier than fear of insects or of the 
group designated as miscellaneous. These 
differences may be accounted for by the cor- 
responding differences in the children's op- 
portunity to come in contact with the situ- 
ations, 

6. A small negative correlation (-.333 + 
045) was found between intelligence quo- 
tients and ages of occurrence, 

7. Seven categories of overt behavior in 
original situations rank consecutively in 
order of frequency of occurrence as follows: 
(1) withdrawal, (2) facial alarm, (3) crying, 
(4) clutching, (5) trembling, (6) paralysis, 
(7) startle. 

8. The chi-square test of independence 
revealed the following overt behavior factors 
as being significantly dependent in frequency 
of co-occurrence: (1) paralysisand trembling, 
(2) paralysis and startle, (3) clutching am cry- 
ing, (4) clutching and withdrawal, (5) crying 
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and trembling, (6) trembling and startle. 
Still other combinations may exist which 
were not significantly revealed. 

9. There is a real tendency for a child 
to have fears corresponding to those of his 
mother. This was determined by comparing 
children's and their mothers! fears with 
those of children and mothers selected at 
random, 

10. There is a correlation of .667 (P.E. + 
045) between the gross number of children's 
fears and the gross number of their mother's 
fears. 

11. A comparison of the gross number of 
children's fears with their respective Mars- 
ton introversion-extroversion scores by the 
correlation method revealed a low negative 
relation. 

12. Explanation and no treatment at all 
rank first and second, respectively, in fre- 
quency as methods used by mothers to elimi- 
nate children's fears, Neither of these 
methods was shown to be significantly better 
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than the other. Of the methods compared, ex- 
planation and subjection is the most highly 
related to elimination. 

The following conclusions were obtained 
from the experimental situation: 

1. In the majority of cases the presen- 
tation of an artificial thunder (strange) 
stimulus produced a pronounced reduction in 
the movement of the hands and arms, feet and 
legs, head, and torso of children. This 
stimulus simultaneously produced a marked 
increase in glancing with the eyes. 

2. There was a tendency for the children 
at the moment of stimlation to look at the 
usher who brought them into the situation. 

3. An apparent discrepancy in comparing 
the experimental situation data with the 
interview data seems to reveal a weakness 
in the experimental situation, because of 
its failure to reproduce a natural fear sit- 
uation such as reported by mothers, 

[The "Journal of Experimental Education," 
Volume I, No. 2.] 
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SOME PROBLEMS OF SAMPLING IN VOCABULARY TESTS 







Harold M, Williams 
Iowa Child Welfare Research Station 


Since vocabulary tests depend so heavily 
on prediction from 4 small sample, there is 
need for an unusual degree of care in select- 
ing the words to be used, The observations 
to be noted here arose in connection with an 
attempt to validate a word list to be used 
as a test of total vocabulary extent for 
young children. 

The first type of error to be discussed, 
arises under certain conditions when the page 
method of sampling from a dictionary is used, 
In drawing samples by this method, the writ- 
er found an excessive disproportion between 
the actual number of children's words and 
the theoretically expected number in some of 
the samples. 

In a sample of 1.263 words drawn from the 
College Standard Dictionary,+ the number of 
words common to the sample and the Interna- 
tional Kindergarten Union (3) list of 2,500 
children's words was tabulated. Since the 
sample represented approximately 1/111 of the 
words in the dictionary, it might be ex- 
pected that under perfectly random conditions 
a similar proportion of any group of words 
would be found in the sample. About twenty- 
three of the words in the sample should, 
therefore, have been words in the Interna- 
tional Kindergarten Union list. Instead of 
the expected number, however, the actual num 
ber was ninety-seven in one sample and 112 
in @ second sample. These numbers give a 
mean ratio of discrepancy between the ex- 
pected and empirical of 1/4.5. 

On the hypothesis that the discrepancy 
might be due to selective sampling in the 
dictionary abridgement, a similar sample of 
1,351 words was drawn from the unabridged 
form of the same dictionary. The discrepan- 
cy Was even greater in this case, yielding 
seventy-six words common to both lists in 
comparison with a theoretically expected 
number of eight words, This gives a ratio 
of discrepancy of 1/9.5. In a 1,360 word 
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sample from the 50,000 word abridgement, the 
actual number of words common to both was 
174 as compared with an expected number of 
sixty-seven, giving a ratio of discrepancy 
of 1/2.6. A similar comparison was made be- 
tween the same sample from the unabridged 
dictionary and the Thorndike (8) 1921 list 
of words most commonly used in writing. In 
this case the expectation was ninety words, 
The actual number was 322 words, This yields 
a ratio of discrepancy of 1/3.5,. 

On the basis of these data the writer 
has concluded that sampling by page units 
introduces a systematic error due to the 
fact that all words do not occupy the same 
amount of space on a page. In other words, 
the probability of a given word appearing in 
any random sample by this method is depend- 
ent not only on the proportion between the 
total number of words in the dictionary and 
the number included in the sample, but also 
on the relative amount of space allotted to 
it. That such disproportions in spatial 
allotment exist, and that they favor gen- 
erally the words in most common use and with 
the greatest richness of meaning needs no 
comment, 

In general, it would seem that this dis- 
proportion varies with the size of the dice 
tionary, being greatest in the largest and 
most elaborate edition. A further empirical 
check of this conclusion was made by com- 
paring the disproportion of space allotment 
in the various editions of the dictionary 
series for twenty-five words selected at 
random from the International Kindergarten 
Union list. In the unabridged edition the 
mean space per word for all words in the 
dictionary was .16 inch, and for the selec- 
tion of International Kindergarten Union 
words 4,1 inches, In the 140,000 word edi- 
tion the corresponding values were .15 and 
1.38 inches, In the 50,000 word edition 





they were .16 and .45 inch respectively. The 





1. The dictionary series used in this sampling was the Standard Dictionary, Funk and Wagnalls, New York. It includes 
the New Standard, unabridged edition of 450,000 words, 1950; the College Standard of 140,000 words, 1926; and the Com- 
prehensive Standard of 50,000 words, 1925. In these samples the last word on a predetermined sequence of pages was 
drawn, omitting abbrevietions, spelling variants, and phrases. The sequence of pages was: wumabridged edition, last 


word on alternate pages; 140,000 word edition, last word on each page; 


50,000 word edition, last word in each column. 
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discrepancy of space allotment became regu- 

larly larger in a manner roughly proportion- 
al to the size of the dictionary and to the 

excess of the actual over the expected fre- 
quencies, 

For a random sample of twenty-five words 
from the Thorndike, 1921, list the mean space 
allotment in the unabridged dictionary was 
1.5 inches. The fact that the excess of the 
empirical over the theoretical was less for 
the Thorndike list than for the Internation- 
al Kindergarten Union list in the same sam 
ple may be accounted for, therefore, in terms 
of this sampling error. 

These considerations lead to the conclu- 
sion that a more just method of sampling is 
to take words in their ordinal relationship 
by actually counting through the required 
number each time. A variant of this count- 
ing method which is much more rapid and 
yields similar results is to select every 
fifth or tenth word on a page, counting only 
one entry per word, 

The value of the method first mentioned 
has been verified empirically forthe 50,000 
word edition by counting the appearance of 
each word once. By this method the number 


of words common to the sample and the Inter- | 


national Kindergarten Union list was 70 as 
compared with a theoretical expectation of 
75 in a sample of 1,518 words, assuming the 
claimed 50,000 words as a basis. It will be 
shown later that a negligible proportion of 
the children's words was lost in the 50,000 
word abridgement. The conclusion that the 
higher frequency of appearance of common 
words in a sample by the page method is due 
to the greater space allotment to these 
words seems, therefore, to be justified. 

In the sample obtained by the counting 
method the proportion of common words was 
somewhat too low with respect to the actual 
total number of words counted. This number 
was 37,950. Since this method of sampling 
was used throughout, it is probable that the 
disproportion of common words in the actual 
samples by the page method was not as great 
as appeared in the results. Nevertheless 
this difference can in no way account for 
the excessive disproportion found in the 
larger editions, Therefore, the general 
tendency of this error is to increase unduly 
the vocabulary estimate through the inclu- 
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sion in the sample of a disproportionate 
number of familiar words. 

Another type of sampling error has already 
been suggested in the literature. This error 


|@rises under certain conditions when a re- 


| 


stricted word list is used as the basis of 
the sample. Ina sample drawn from the un- 
abridged dictionary it may be said, in gen- 
eral, that the relative proportions, of spe- 


| cialized vocabularies and the total extent 








of a large general vocabulary will be fairly 
represented if the conditions of a strictly 
random method of sampling are observed, In 
an abridgement, however, selection usually 
operates heavily in the direction of words 
of frequent usage by the elimination of words 
of technical or specialized meaning. 

An example of such an error has been em- 
pirically checked from our samples of the 
unabridged and the 50,000 word edition in 
the case of words having strictly chemical 
meanings. A sample of 1,351 words from the 
unabridged dictionary yielded forty-nine of 
these terms. Of the forty-nine words in the 
sample from the unabridged dictionary, only 
31 per cent (15 words) remained in the 50,000 
word edition. In contrast with this all of 
the words common to the sample from the un- 


| abridged dictionary and the Thorndike, 1921, 
| list were found in the 50,000 word edition, 
| aS were all of the words in the Internation- 


al Kindergarten Union list. This sampling 
error operates adversely whenever the ceil- 
ing of the basic word list is so low that 
any words, either technical or general, with- 
in a given individual's vocabulary are not 
included. The general tendency of this er- 
ror is, therefore, toward underestimation of 
a@ large or specialized vocabulary. 

This discussicn has considered, primarily, 
certain problems of sampling when the cen-- 
trol purpose is the prediction of total vo- 
cabulary extent. This in no sense implies 
that extent is the only objective in tests 
of vocabulary development. There is, in 
particular, the additional factor of vocabu- 
lary power or depth in terms of growth in 
both the explicitness and the richness of 
meaning of words, It may also be desirable 
to test vocabulary in its relation to other 
aspects of development, such as general in- 
telligence, appreciation of poetry, readi- 
ness for beginning reading, or social 
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adjustment. In many cases the conditions of 
sampling for the various objectives seem to 
be more or less incompatible. For example, 
the choice of a list of familiar words as a 
pasis for a test may make the prediction of 
total extent very uncertain. 

Of the many tests extant a number have 
been based on some variant of the page meth- 
od of sampling froma dictionary (1, 2, 4, 
5, 7, 10). Several have been based on a 
more or less restricted word list (2, 5, 6, 
7, Qs 10). 

It is not within the scope of this arti- 
cle to attempt a detailed critique of each 
of these tests. It my be noted, however, 
that in practically every case where predic- 
tion of total extent of vocabulary has been 
attempted, one or the other of these errors 
of sampling may be charged against the test, 
In some cases the authors have been content 
to claim merely a relative ranking of a group 
of individuals in terms of the specific test 
materials. It seems to the writer that re- 
sults of much greater interpretative signif- 
icance may be achieved by carefully delimi- 
tating the test objective and by planning 
the method of sampling to meet the require- 
ments of the particular objective. 
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PREFERENTIAL HANDEDNESS IN YOUNG CHILDREN 
Ruth Updegraff 
Iowa Child Welfare Research Station 
University of Iowa 


The problem of this study was that of de- 
vising a reliable and valid method for the 
study and determination of preferential 
handedness in children from two to six years 
of age. The term preferential handedness, 
involving a description of certain overt be- 
havior, that is, the customary usage of the 
hands, was employed advisedly; it seemed im- 
portant in at least one phase of the study 
not to cloud the issue with the problem of 
"native handedness.” Therefore, the specif- 
ic behavior observed concerned the manner in 
which a child used his hands, regardiess of 
whether he had always used them that way or 
whether the determining influence was inborn 
constitution or imposed training. 

The paramount question in this field at 
present is that of the primary determinant 
of handedness. If one of the frequent caus- 
es of various disorder3 in speech and read- 
ing is a failure of one-half of the nervous 
system to maintain a margin of dominance 
over the other half, it is important to dis- 
cover the first overt expressions of domi- 
nance which are common to most individuals. 
The study of the phenomena of dominance in 
adults and children of school age! has been 
complicated by the possibility that an ar- 
tificial, unnatural dominance has been su- 
perimposed, through training, on the natural 
inclinations of the individual, According- 
ly, in studies analytical in type, such as 
Jasper's (5) and others directed by Travis 
(8), there has been a differentiation be- 
tween native handedness and that handedness 
indicated by use. However, it seems likely 
that another approach may also be of value, 
that of observing young children in a natu- 
ral, uncontrolled situation in order to dis- 
cover when handedness is first observable. 
In addition, it is desirable to have a meth- 
od by which one can easily and quickly ar- 
rive at knowledge of a child's preferred 
hand, inasmuch as the customary criteria a- 
vailable for older subjects are not to be 
obtained for young children. The subsequent 





step would be the application of more re- 
fined measures to discover possible neuro- 
logical and anatomical differences appearing 
previous to the first observed handedness, 

The actual study of preferential handed- 
ness in young children in an everyday situa- 
tion has been limited, although other ap- 
proaches to the problem may be characterized 
as somewhat similar to those used with older 
subjects. The matter of types of handedness 
involving unilateral and bilateral distinc- 
tions as analyzed by Rife (7), Downey (1, 2), 
and others has been considered, as well as 
the fundamental concepts involved in a pro- 
cedure such as that of Heinlein (3) in which 
tests of a motor nature are directed toward 
differentiating between the hands. Watson 
with very young infants and, more recently, 
Heinlein (4) with children of pre-school age 
have been concerned with the subject of cus- 
tomary usage. The latter author has done 
mich to bring out the fact that handedness 
varies in degree as well as in type. It is 
surprising, however, to note how much de- 
pendence is placed on family and subject re- 
port concerning a given subject's handedness, 
and how frequently information so gained is 
used as the validating criterion for other 
measures. One need only observe for a short 
time to discover that invariability of hand- 
edness is the exception, not the rule, that 
some activities are of more significance 
than others, and that duration may be worthy 
of consideration. Moreover, as mentioned a- 
bove, the diagnostic values of those activ- 
ities in which training enters, such as 
drawing, cutting, etc., may differ from those 
of activities in which training my have 
been absent or less direct. How the evalu- 
ation may be made is not known. In short, 
there has been no controlled method for ob- 
serving handedness as it occurs in the or- 
dinary, everyday run of activities. 





1. For a comprehensive survey of studies in this field see: 


Julia Heil Heinlein, "Preferential Manipulation in Children, 


Comparative Psychological Monographs, VII, No. 35, (1950-1931). 
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PRELIMINARY EXPERIMENT 


With one of the primary aims of the study 
that of devising a quick, reliable, and 
valid method of testing preferential handed- 
ness there were clearly two necessary pro- 
cedures: the observation of children as 
they commonly use their hands in order (1) 
to perfect an observational technique, (2) 
to establish a validating criterion, (3) to 
discover what activities are common to an 
age range of from two to six years, and (4) 
to discover what activities seem to give the 
children enjoyment; and the construction of 
a battery of tests on the basis of the ob- 
servation. Ojemann (6) and Heinlein (3) be- 
lieve a battery preferable to a single test. 

Seventy-five of the children in the pre- 
school laboratories of the Iowa Child Wel- 
fare Research Station were observed during 
this preliminary period which totaled fifty- 
six hours of observation. Each observer, 
who spent all of his observation time in one 
group, was instructed to observe one child 
at a time for ten minutes, and to make the 
rounds of the group as frequently as. time 
permitted. An attempt was made to avoid ob- 
servation of a child twice at the same time 
of day. For each observation of an individ- 
ual child note was made of the specific na- 
ture of each of the activities in which the 
subject was engaged, the hand used, and if 
the activity involved the use of both hands, 
the hand which seemed to be doing the main 
part of the work. For the first half of the 
period each observer experimented with rec- 
ord blanks of his own; for the second half 
all observers used a blank based upon their 
best experience up to that time. Even the 
final form was inadequate, and although the 
resulting data were satisfactory for the 
purpose for which they were desired, that is, 
of pointing toward the construction of a 
test battery, nevertheless there remained 
opportunity for mich improvement. Readjust- 
ments of the technique are described in the 
main experiment, 

The items included in the first battery 
of tests, devised from information secured 
during observation, were selected because of 
(1) applicability for children from two to 
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six years of age from the standpoint of both 
use and interest, (2) convenience for the 
experimenter, (3) absence of fatiguing fac- 
tors, (4) unlikelihood of drawing subject's 
attention to his hands, (5) familiarity to 
child, (6) lack of familiarity to child, and 
(7) variety of one- and two-handed activi- 
ties. 

The first test battery consisted of the 
following items. They are not described in 
detail, since all but four of them were fi- 
nally discarded; the four remaining are dis- 
cussed under the main experiment. 


Test 1 - Picking up five small articles 
Test 2 - Spinning a flicker top 

Test 3 - Pushing a bullet-head toy 

Test 4 - Spooning sand 

Test 5 - Picking up spoon from floor 
Test 6 - Ring toss 

Test 7 - Hammering 

Test 8 - Shaking a rattle 

Test 9 - Tearing paper 

Test 10 - Sweeping 


The battery was given twice on different days 
to seventy-five children in the pre-school 
laboratories. The prime consideration in re- 
cording results was the hand used or the 
hand predominant in the situation, It is 
needless to say that all precautions were 
taken against the experimenter's suggesting 
in any way the use of one hand or the other. 
Where illustrations of technique were neces- 
sary, the experimenter used the left hand in 
the first test and the right in the second, 
or vice versa, The hand used first by the 
experimenter was the left with one-half the 
children, the right with the other half, 

The percentages given below indicate to 
what degree the repeated test agreed with 
the first test in the handedness indicated, 
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1. Many of the actual observations and experiments were carried out by members of the writer's classes in experimental 


child psychology, 1950-1951, and 1951-1952. 
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The preliminary observations and test in- 
dicated that a further refinement of the ob- 
servation technique was advisable, and that 
a revision of the test battery, in which 
some of the tests would be dropped, was the 
next step. That it would be wise for the 
time being to limit the test to unimanual 
activities also seemed apparent; the obser- 
vation and testing showed that bimanual hand- 
edness is so variable that it needs exten- 
Sive study. 


-MAIN EXPERIMENT 
Procedure 


The part of this investigation to be here 
reported consists of two approaches to the 
problem, one by observation and one by test. 
The subjects were children from two to six 
years of age in the pre-school laboratories. 
There are complete observational and test 
data for forty children, eight two-year-olds, 
eleven three-year-olds, eleven four-year- 
olds, and ten five-year-olds. Test data and 
supplementary observational information are 
available for an additional sixty-five chil- 
dren, 

Observation Technique 

The following definitions were construct- 
ed in order to control the observations: 

1. A unimanual activity is one in which 
one hand is engaged in and directed toward 
the achievement of a purpose or end, There 
may be two unimanual activities simltane- 
ously. 

2. A bimanual activity is one in which 
both hands are simultaneously engaged in and 
directed toward the achievement of a com- 
mon purpose or end. The activities of the 
nands may or may not be identical. There 
may or may not be an observable dominance in 
the use of the hands thus engaged. 

3. Such activities as pasting, writing, 
drawing, etc., in which one hand acts asa 
steadier and does not take a more active 
part, are classed as unimanual, 

4. An observable activity is one in which 
che hands or hand plays a primary or habitu- 
il part. 

5. Each item of behavior recorded should 
se one in which the child starts with both 
jands free or directed toward the same ac- 
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6, Each item of behavior recorded should 
be one in which the child starts with both 
hands having practically the same opportun- 
ity as far as direction is concerned, 

7, Behavior should be timed and the dura- 
tion recorded of any behavior lasting more 
than one minute. 

Reliability of Observers 

The six observers were paired so that 
each observed simultaneously with each of 
two others for one hundred different activ- 











ities. Per cent of agreement is as follows: 
Behavior Handed- 
Observer Items ness Time 
A and W 88 93 100 
B and T 93 94 100 
B and A 90 95 100 
H and T 91 95 100 
H and C 83 97 100 
W and C 75 95 100 














The forty children furnishing these data 
were allotted to the observers. Each obe 
server watched those children assigned to 
him for a period of at least two hours, se- 
cured a sampling of the entire school peri- 
od, and observed longer, if necessary, in 
order to obtain a sufficient number of items, 
One hundred was the minimum number of items, 
Test Technique 

The four tests yielding the highest reli- 
ability in the preliminary test, items 2, 4, 
7 and 8, all unimanual, were combined in 
the order given for this test. It is possi- 
ble to describe the tests only briefly.1 

The flicker top: a flat bottomed spin- 
ning top of metal, easy to manipulate with 
one hand, has a knob which turns circular, 
changing color forms, 

Spoon and sand: sand is spooned by means 
of a tablespoon from a pint sand bucket, in- 
to a metal container 5 inches in diameter, 
Hammering block: a wooden hammer 5 1/2 
inches long, head 3/4 inch in diameter is 
pounded in the middle of a red circle paint- 
ed on a wooden block. 

Rattle: a highly colored celluloid rat- 
tle with musical clang is shaken by its han- 
dle 3 1/2 inches long. 

As in the preliminary tests all precau- 
tions were taken to insure an unbiased pre- 
sentation of material. 








tivity. 





1. Complete information concerning the tests may be obtained 


from the Iowa Child Welfare Research Station. 
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Each child was given the series of four 
tests twice. The time required for each test 
was approximately five minutes. 


RESULTS 


The Observations 

As the data secured during observations 
were studied, it seemed that the unimanual 
activities fell easily into three classifi- 
cations: first, nervous habits; second, spe- 
cific activities; and third, general activi- 
ties. Because it was felt that some one or 
two of these classes might be either more or 
less diagnostic than the others, all of the 
observed behavior items were divided into 
the three categories. Under nervous habits 
were recorded such items as pulls at clothes, 
pokes nose, fingers to mouth, rubs face, etc, 
Such activities as drawing, cutting, point- 
ing, eating, etc.,were termed specific while 
under general activities were such items as 
carrying, picking up, pulling, placing. 

Percentage of occurrence for right and 
left hands was computed for each child in 
each class as well as total per cent of oc- 
currences for the right and left hands, Since 
the bimanual activities are not discussed in 
this paper, the number of items from which 
the percentages were computed is less than 
the total number of recorded items, and var- 
ies from sixty to one hundred. In interpret- 
ing these data there is an obvious difficul- 
ty in the fact that children vary in the rel- 
ative number of behavior items for each cat- 
egory, aS well as in the total number. Even 
computations on a percentage basis are not 
entirely satisfactory, for small numbers may 
heavily weight a right or left percentage. 
For example, if only three instances of ner- 
vous habits were recorded, two of them with 
the left hand, the resulting 67 per cent is 
out of agreement with high right-handed per- 
centages for the other two categories, each 
of which represents high frequencies. The 
ideal way of avoiding this difficulty would 
be, of course, the collection of a large 
enough number of data so that large and 
equal samples might be used for each of the 
three categories, 

However, the results are in considerable 
agreement. Of the forty children, twenty- 
eight used the same hand more often than the 


R. Updegraff 137 





other in each of the three classes. The mm 
ber is increased to thirty-four if the six 
cases are added in which the preferred hand 
is the same in the general and specific ac- 
tivities. The extent of the preference for 
one hand or the other may be shown in the 
size of the percentage for the hand most fre- 
quently used when all categories are totaled, 
These data bear out those of Heinlein (3, 4) 
in indicating that preference varies much in 
degree, 





Per Cent of 
Use of Pre- Chil- 
ferred Hand dren 





91 to 100 ll 
81 to 930 8 
71 to 80 9 
61 to 70 8 
51 to 60 4 








According to the observations, there were 
five children out of the forty who used the 
left hand more than the right. The percen- 
tage of use of the left hand by these five 
ranges from 55 to 80. 

There were no observable age differences, 
the two-year-olds showing as much dominance 
as the five-year-olds. 

The Test 

The two presentations of the revised bat- 
tery of four tests as given to the forty 
children yielded a 98 per cent agreement on 
handedness, Results were identical in the 
two tests in 89 per cent of the cases, When 
these four tests were taken out of the pre-e 
liminary battery and their total reliability 
computed for the sixty-five children thus 
represented, the agreement in handedness for 
the two testS was 97 per cent. Table I, on 
the following page, summarizes the results 
of the test, 

Again, there were no apparent age differ- 
ences, There were thirteen children who 
were tested in two succeeding years, the age 
at which they were first tested varying from 
two to four, All of these children exhibited 
the same handedness in both tests, 

The Observations and Test . 

There were forty children for whom both 
tests and complete observational records 
were available. Of these, thirty-six showed 
the same hand preference in both by at least 
a 60 per cent dominance in the observations 
and a 75 per cent dominance in the test. An 
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TABLE I 


RELATIVE FREQUENCY OF LEFT- AND RIGHT-HANDEDNESS AS SHOWN BY THE TEST, TOGETHER 
WITH THE RELIABILITY INDICATED BY HANDEDNESS AGREEMENT AND ABSOLUTE AGREEMENT 

















100 Per Cent, 75 Per Cent Agreement in Absolute 
Both Tests and Above, Handedness Agreement 
Both Tests 
Years Chil-| Left-/| Right- Left- | Right- Chil- Per- Chil- Per 
Tested dren | Handed| Handed Handed | Handed dren Cent dren Cent 
1930-1931 65 0 39 9 55 64 97 44 68 
1931-1932 40 1 34 2 37 39 98 35 89 
1930-1932; 105 1 73 11 92 103 97 79 75 
































additional case showed no preference in either 
instance. The remaining two children showed 
themselves to be right-handed in the test 
but exhibited 55 per cent and 70 per cent 
left preference in the observations. One of 
these two was right-handed in specific ace 
tivities and left-handed in general, while 
the other exhibited dominance of less than 60 
per cent in nervous habits and general ac- 
tivities but a decided left-hand tendency in 
specific activities, 

The preliminary data furnished nineteen 
additional cases of both tests and observa- 
tions. In all instances the observations 
predicted the preferred hand as shown by the 
test, 

That children shown by the test to be de- 
cidedly left-handed did not exhibit so con- 
spicuous 4 preference in the uncontrolled 
situations is brought out by the data, The 
left-handed children seemed to use their 
right hands more frequently than the right- 
handed children used their left. 


SUMMARY 


1. The problem was that of devising a re- 
liable and valid method for the study and de- 
termination of preferential handedness in 
unimanual activities in children from two to 
six years of age. There were two approaches 
--by controlled observation and by test, 

2. Upon the basis of preliminary observa- 
tion a battery of eleven tests was construct- 
ed, presented twice to seventy-five chil- 
dren, and revised, The revised test, of 
proved reliability, was validated by means 
of a reliable controlled observational tech- 
nique. Forty children were observed for at 
least two hours each; each of these chil- 
dren received the revised test battery twice. 





3. Observation indicated that most of the 
children showed a preference for the use of 
one hand or the other when engaged in uni- 
manual activities. Usually the preference 
was exhibited throughout all activities, al- 
though degree of preference varied, 

4, The revised battery yielded a reliabil- 
ity of 97 per cent for the determination of 
handedness in 105 children. 

5. Preference as shown by both test and 
observation agreed in thirty-six of the 
forty cases. In an additional case prefer- 
ence was shown in neither observation nor 
test. Nineteen cases for which observations 
were less complete showed agreement of pref- 
erence in test and observation, Evidently 
the test is valid 

6. Most of the children showed a decided 
preference for one hand or the other. 

7. There were no apparent age differences. 

8. Evidently the age at which preference 
may first be noted lies below two years, 


CONCLUS IONS 


It is apparent from the observational rec- 
ords obtained by a proved, objectively con- 
trolled method that children as young as two 
years old show a preference for the use of 
one hand or the other when engaged in uni- 
manual activities. In most cases this pref- 
erence is exhibited in all types of activi- 
ties although degree of preference varies 
with the individual. The problem of the 
meaning of varying degrees of dominance, as 
might be indicated by the relation of the 
frequency of right-hand use to left-hand use, 
is unsolved, The test cannot estimate de- 
gree. Whether this is of importance is not 
known; there is no proved correspondence be- 
tween degree of preference and margin of 
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dominance nor between types of dominance as 
discussed by previous authors and margin of 
dominance. The fact that preference is con- 
sistently found at these early ages means 
that it is necessary to study still younger 
children in order to find that age at which 
preference cannot be noted. It is possible 
that part of the activities observed during 
this experiment were learned and that others 
were not, but classification is not yet feas- 
ible. Further studies of this same type, as 
well as those designed to deal more directly 
with neurological and anatomical differences, 
are needed. 
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THE RELATION OF BODY MOTILITY IN YOUNG INFANTS TO SOME PHYSICAL TRAITS 
Orvis C. Irwin 
Iowa Child Welfare Research Station 
University of Iowa 


It has been found that there are large 
individual differences in the amount of body 
motility in a group of seventy-three infants 
under sixteen days of age (4) and that these 
differences are not due to the factors of 
wakefulness (5), body temperature (6), or 
nutritional status (7). Although a relation 
was shown to exist between hunger and the in- 
crease in the amount of motility during the 
course of a three-hour experimental period 
(3, 4), the reason for the existence of in- 
dividual differences in infant motility is 
not clearly understood, 

It was with the hope of finding some fac- 
tor which would correlate with motility that 
the following analysis of a number of physi- 
cal measurements in their relation to motil- 
ity was made, Physical measurements on 
sixty-six of the original group of seventy- 
three infants were available from the rec- 
ords of the University Hospital. They were: 
birth weight in grams, weight in grams at 
the time motility was measured (experimental 
weight), crown heel length, crown rump length, 
and leg length. Four head diameters at time 
of birth were measured: occipital-mental, 
occipital-frontal, suboccipital-bregmatic, 
biparietal, and bitemporal. The suboccipi- 
tal-bregmatic and bisacromial circumferences 
were obtained. The suboccipital-bregmatice- 
bisacromial circumferential index and the 
weight-height index are included. In addi- 
tion, the analysis includes several indices 
derived from forma based on the above 
measurements, namely, intestinal surface and 
three body surface indices, 

The index values for intestinal area were 
calculated from Pirquet's (8) formla: 


Area of intestine = (sitting height)®, 


The three arrays of values for body surface 

were calculated from formulae devised by 

Lissauer (2), DuBois (1), and Howland (2), 
The Lissauer forma is: 


8s =10.3 3/w 


in which S is the surface in square centi- 
meters, W is the weight in grams, and 10,3 
is a constant. The DuBois formla is: 


S = W425 yy 4-725 x 71.84 


When S is the surface in square centimeters, 
W is the weight in kilograms, H is height in 
centimeters, and 71.34 is a constant. The 

Howland formula is: 


y= mxr+bd 


in which y is the surface of the infant, x 
is the weight, m is a constant 0,483, and b 
is 730 square centimeters, 

The Lissauer formula is one which has 
been used generally with infants, but the 
error has been estimated to be 16 per cent 
(1). Likewise, the Howland formla is de- 
vised for use with infants. The DuBois for- 
mula, which is also used witn adults, has 
been found to reduce the average error to 
1.7 per cent. All three indices have been 
included here, 

The method of measuring the motility of 
infants has been described elsewhere (3, 4). 
Motility is measured in oscillations per 
minute, the experimental period extending 
from 2:30 P.M. to 5:45 P.M. 


RESULTS 


Age in hours, the value of motility, and 
the value of the physical traits for each 
infant are given in Tabie I, on the follow- 
ing page. In order to learn whether these 
factors influence motility independently, 
correlations between each factor and the 
amount of motility were determined, Table 
II shows that these correlations are of a 
very low order. These values have been 
checked for linearity of regression, 

The physical trait which correlated best 
with infant body motility is body surface 
as estimated by the Lissauer formula, The 





value of the correlation, however, is only 
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Table I (Continued) 
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TABLE II 
CORRELATIONS OF PHYSICAL TRAITS WITH MOTILITY 








r PE... 
Age 030 -08 
Birth Weight -050 08 
Experimental weight «020 08 
Crown heel length -030 08 
Crown rump length 030 08 
Leg length 010 08 
Weight-height index - .030 08 
Diameters 
Occipital Mental 090 -08 
Occipital Frontal - .003 -08 
Subocecipital (Bregmatic) -090 | .08 
Biparietal -004 08 
Bitemporal 030 08 
Circumferences 
Suboccipital (Bregmatic) -150 | .09 
Bisacromial 020 08 
Suboceipital divided by 
Bisacromial -050 08 

Body surface 

Lissauer +200 08 
DuBois 170 08 
Howland 140 -08 
Intestinal surface -.020 08 











<0 + .08, DuBois holds that Lissauer for- 
mula involves a large average error, It 
Should be noted that the DuBois formula, sup- 
posedly more accurate, gives about the same 
correlation with motility, 

The factors of weight, length, and we ight- 
height index correlate very low with motili- 
ty. “This is also true of head diameters and 





body circumferences. Age, which is not 


strictly a physical trait in the sense of 

being a linear measurement of the body, shows 
negligible correlation with motility. This 
result is consistent with some previous find- " 
ings on the age factor (3). ; 

The low correlation of intestinal surface 
and motility is interesting in this connec- 
tion because it has been held (8) that re- 
gardless of age there is a constant rela- 
tionship between the daily amount of food 
taken by an individual and his intestinal 
surface. It is possible, therefore, that 
this relation has some bearing on the prob- 
lem of individual differences in infant mo- 
tility. It would seem to follow that the 
explanation of these differences might lie 
in the fact of a varying capacity for digest- 
ing food, But the low correlation between 
intestinal area and motility suggests that 
this explanation is hardly adequate. 

Another way of checking the relationship 
between motility and these physical factors 
is to divide the infants into two groups on 
the basis of each factor. This was done by 
including in one group the highest scores on 
a@ given factor and in the other the lowest 
Scores, The differences of the average mo- 
tility values in oscillations per minute be- 
tween the upper and lower groups are indi- 
cated in Table III, on the following page, 
together with the critical ratios. By 
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TABLE III | 
SIGNIFICANCE OF MOTILITY DIFFERENCES OF 
HIGHEST AND LOWEST CASES IN RELATION TO a 
PHYSICAL FACTORS 
Motility |Criti-| Sig- | 
Factor Difference| cal nifi- 
o/m Ratio | cant 2 

Birth weight 4 O01 No 
Experimental weight 20 -00 No 
Crown-heel length 7.5 16 No 
Crown-rump length 6.8 15 No 
Leg length 10.7 +23 No 
Weight-height index 2.9 -06 No 
Occipital mental 5.1 ell No 3. 
Occipital frontal 3.7 07 No 
Suboccipital (Bregmatic) 3.3. -02 No 
Biparietal 13.4 29 No 
Bitemporal 3.1 07 No 
Suboccipital (Circum- 

ference) 1.5 203 No 
Bisacromial (Circum- 

ference) 5.8 12 No 
Index (Head-shoulder 15.1 -33 No é. 
Body surface (Lissauer) 0 -00 No 
Body surface (DuBois) 1.7 04 No 
Body surface (Howland) 6.0 -82 No 
Intestinal surface 

(DuBois) 3.3 41 No 5 





examining this table it is seen that the mo- 
tility differences are not statistically sig- 
nificant even when the differences seem 

large, as in leg-length, the biparietal di- 


ameter, and the ratio between head and shoul- 


der in circumferences, 
SUMMARY 


The motility of seventy-three infants un- 
der sixteen days of age was determined by 
the stabilimeter-polygraph method, Eighteen 
physical traits of sixty-six of these  in- 
fants were measured either directly or de- 
termined by forma. When the data were ex- 
amined to determine whether these physical 
factors bear any independent relation to in- 
fant body motility, all correlations are 
found to be low. Body surface gives the best 
correlation with motility, but this is only 
-20 + .08. Intestinal area, which is of par- 
ticular interest because it has been shown 
to bear a@ constant relationship with the to- 
tal daily amount of food intake, shows no 
correlation with body motility. 


6. 


7. 


8. 
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AN EXPERIMENTAL STUDY OF THE DEVELOPMENT OF CONCEPTS OF RELATION- 
SHIP IN PRE-SCHOOL CHILDREN AS EVIDENCED BY THEIR EXPRESSIVE ABILITY! 
Olive John Grigsby 
University of Denver 

Denver, Colorado 


STATEMENT OF THE PROBLEM 


Observation of verbal expression in the 
pre-school groups during times of free ac- 
tivity showed that most children were in pos- 
session of an adequate number of nominal 
terms with which to meet their needs, They 
seemed to have words expressing action or 
being, but there was an apparent lack in a- 
bility to express the relations between them- 
selves and other persons or things, between 
things, and between ideas, As a result, the 
field of relations as employed verbally by 
groups of children in the pre-school labora- 
tories of the Iowa Child Welfare Research 
Station was made the subject of this study. 

The problem of this investigation is a 
study of the developmental trends in con- 
cepts of pre-school children at different 
chronological and mental age levels as por- 
trayed by their verbal response to questions 
implying relationships of (1) time, (2) space, 
(3) partewhole, (4) cause, (5) discordance, 
and (6) number. These relationships were 
thought to be far-reaching in their effects 
upon the child's mental ability, without 
which the child would be handicapped. This 
general statement gives rise to the follow- 
ing problems: (1) the types of response 
characteristic of different mental and chron- 

Ological age levels, (2) the relative influ- 
ence of mental and chronological age upon 
maturity of thinking, (3) some of the sources 
of inadequacies of thought in pre-school 
children, (4) the estimate of vocabulary ex- 
tent, and (5) the determination of patterns 
of development. A vocabulary test was given 
to determine if estimated vocabulary extent 
revealed presence or absence of ability to 
express certain relations coexistent with 
high or low voci.bulary count. 

Maturity of thinking in this study is in- 
terpreted to mean processes employed by the 
well-informed adult whose concepts are based 
on scientific but not always analytical 


knowledge. For example, a mature response 
concerned with the nature, composition, and 
origin of snow would not necessarily mean a 
chemical analysis. Inadequacies in thinking 
arise when concepts diverge from those of 
the mature adult. Patterns of mental de- 
velopment are revealed in characteristics of 
thinking which undergo change as one proceeds 


upward in the mental or chronological age 
scale, 


METHOD 


It is difficult to obtain verbal response 
on matters about which the child has not con- 
cerned himself before. He feels the limita- 
tion in verbal expression, lack of knowledge, 
and aversion to the difficult, and is also 
limited by timidity, inferiority, boredom, 
and lack of experience with people. Physi- 
cal fatigue or discomfort make a more diffi- 
cult situation in securing verbal response, 
For this reason the clinical method was used, 
The experimenter acquainted herself with the 
children by actual association with them and 
through personality records which are kept 
for each child from the time of his entrance 
in the pre-school, Consequently rapport was 


| established and all children were eager to 


participate in the study, 

A rigid test procedure could not be em- 
ployed for many reasons, The limited abili- 
ty and limited understanding of certain chil- 
dren made it necessary to modify the wording 
of simple questions to enable them to com 
prehend the meaning. To secure a verbal re- 
sponse which indicated the results of the 
child's own thinking, it was necessary at 
times to converse with the child at some 
length, Their usual conversation during free 
play hours at the pre-school and. their spon- 
taneous questions rarely employed some of 
the relat.ons studied here, either because 
they have never been conscious of the rela- 





tions or they have accepted them uncritically. 





1. This study was directed at the Iowa Child Welfare Research Station by Dr. George D. Stoddard. 
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An attempt was made through conversation 
to secure the true belief of the child un- 
modified by the adult's questions, remarks, 
tone of voice, or facial expressions. Six 
series of questions were asked; each series 
pertained to one of the six relations stud- 
ied. The form of the questions was made sin- 
ilar to those spontaneous questions asked by 
children during the observation period, In 
every instance effort was made to avoid sug- 
gestion which would provoke a particular 
kind of response. For example, the ques- 
tion, "How did the snow get there?” was used 
in place of, "Who put the snow there?" as 
was done by Piagetl in some of his questions 
regarding the child's conception of the 
world. 

Some of the relations used in this study 
were previously made the bases for investi- 
gations by Piaget. But his questions were 
framed in the form of questions he had col- 
lected from the spontaneous conversation of 
children, The form in which he asked them 
gave evidence of his underlying thought, as 
when he asked, "Who made the snow?" The 
form of the question distorted the response 
of the child whose real concept of the ori- 
gin of snow was "crystallized moisture." 

The six series of questions outlined for 
this study served only as a starting point 
in the conversation with the child. Other 
questions and remarks were added where need- 
ed to aid the child in the expression of his 
concepts. Though suggestion was reduced to 
a minimum, there was no positive proof that 
the concept expressed by the child to the 
experimenter represented that which the child 
holds when by himself. Neither did it re- 
veal the constancy with which he held it. 
Similarities in trend both in correct and 
inadequate expression of the several rela- 
tions studied may justify an interpretation 
of these more constant trends as indicative 
of the true nature of the child's thought, 


APPARATUS AND TECHNIQUES 


Recording Apparatus 

All conversation of both experimenter and 
child, except a part of the questions deal- 
ing with the part-whole relationship and all 
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the questions pertaining to space and time, 


was recorded by an electric recording m- 


chine. The records of verbatim responses to 
the other questions were made by the ex- 
perimenter on a prepared form. 

The electric recording apparatus used was 
constructed by Betts* at the University of 
Iowa in an attempt to secure an efficient 
This 
has been found a most effective and effici- 
ent means for securing an accurate record of 
the conversation between child and experi- 
menter in this study. Betts found there 
were ninety-nine words, or .0024 per cent, 
of 40,214 words which were unintelligible 
when electrically recorded. The per cent ac- 
curately recorded by different techniques 


| is: 





Techniques Per 
Cent 
Electric Recording 
Court Reporters 
Shorthand Reporters 
Longhand Reporters 
Phoneticians 





99.7 
84.9 
82.9 
83.9 
87.6 








The recording apparatus consisted of a 
microphone circuit and a final amplifier cir- 
cuit. The microphone circuit, set up in 
the testing room, was connected with a bate 
tery supply consisting of one six-volt stor- 
age battery and 180 volts of "B" batteries 
essential to the operation of the microphone 
transmitter unit and amplifier. The final 
amplifier had three stages of amplification, 
the power supply consisting of a plate sup- 
ply and "c" bias unit and one eight-volt 
storage battery. The electric recording 
units consisted of the two loud-speaker 
units, the audio frequency of which was 
transferred to the dictaphone records by 
means of two small levers. The sound was 
recorded on standard cylindrical wax dicta- 
phone records. A continuous record of com 
versation was made by starting one of the 
recording devices shortly before the other 
was finished. This gave a slight over-lap 
which was easily disregarded in the tran- 
scription. The conversation with most chil- 
dren necessitated two records, a few re- 
quired three. An isolated amplifier of one 
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stage amplification was used because of the 
distance of transmission. 

The testing rooms in which the microphone 
unit was placed were in a building several 
blocks distant from the laboratory in which 
the recording units were set up. As a con- 
sequence, a private telephone wire was put 
in from the testing room to the main tele- 
phone office. By plugging in, this wire was 
connected with another private wire leading 
to the laboratory. Connection was then made 
to the recording units. The use of the ap- 
paratus necessitated the attention of a 
technician during the time of recording. 
Necessary communication with the technician 
was established by standard telephone ser- 
vice, 

The services of the same dictaphone op- 
erator employed by Betts in his appraisal of 
different techniques were secured for this 
study. All transcriptions were checked by 
the experimenter and errors were negligible. 
Experimental Room 

The experimental room was small and con- 
tained only 4 low table, two low chairs, the 
recording apparatus, and the materials used 
in the experiment. The doors were closed to 
exclude noise and to limit the attention of 
the child to the experimental situation. 
Materials 

The only materials used in the test were 
@ packet of thirty-seven Tinker Toy sticks 
(10 7/8 inches long); a box of fifty colored 
marbles; and a box of fifty "Old Hickory” 
blocks which were of various sizes, shapes, 
and colors. A prepared form was used in re- 
cording the responses to questions dealing 
with time and space, and with a part of the 
questions pertaining to the part-whole rela- 
tion. The experimenter used a list of ques- 
tions in an inconspicuous manner so as not 
to attract the child's attention to them, 
Questions 

The questions used in this study as a 
starting point in the conversation with the 
children are as follows: 

Time: 

1. When do you get up (out of bed)? 

2. Is this morning or afternoon? 

3. How do you know? 

4. When is it time for school? 

5. Who brings you to school and takes you 

home? 
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6. How do you know when your will 

come for you? Fi 

7. When is it time to get a toy? To go ie, 

outdoors? 

8. When do you eat lunch? 

9, When is it time for orange juice? a 
10. When do you put on your coat and hat? * 
11. When is it time for a story at school? 

Space: 

The child was first asked to place one 
block on top of the other then to place 
one beside the other. 

He was asked where the block was when 
held in the following positions: 





1. Above 5. Beside 
2. Below 6. Inside 
3. In front of 7. Under 
4. In back of 8. Around 


Partitive relation: 

1. Give me part of these blocks. 

2. Put some of them in the box. 

3. Put all the blocks in the box. 

4. Some of the blocks were red. What col- 
or were the blocks? 

5. A part of the sand in the pile is wet, 








Is the sand in the pile wet? 4 


Ste je ee 


6. A part of my apple tastes good. How . 


does my apple taste? 

Causative: 

1. Why do you put on your coat when you 
go outdoors? 

2. Do you take a toy away from another 
child? Why? 

3. Why does a ball roll? 

4, Why does an airplane stay up in the 
air? 

5. Where does the snow come from? How 
did it get up there? What makes it 
white? What makes it fall toward the 
ground? Why does it go away after a- 
while? 

6. What is rain? Where does it come from? 
Why? How? 

7. What does mother use an umbrella for? 

8. What makes the noise when I drop a 
block on the table? Does the block 
make it? How? Does the table make it 
too? How? Does the table know that 
it is making the noise? 

Discordance: 

1. Your mother says that you cannot go 
but -- 
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2. Even though you do not like your food, 


you -- 
3. You get your clothes muddy in spite 
of - 


4, Although this is big and heavy, I — 
5. You ate all the candy except -- 
6. Though mother puts you to bed for a 
nap, you -=- 
7. You want that toy, yet -- 
8, Though you do not eat your dinner, you 
ask if you my -- 
9, Even though it is bedtime, you -- 
10. You wanted to see Santa Claus but — 
11. You would take a toy away from an- 
other child except -— 
12. Although you want to go home, you — 
13. You want to get up out of bed inspite 


of — 

Number: 

1. Sticks How many? 
2. Marbles How many? 
3. Blocks How many? 


The few materials used permitted the ex- 
perimenter to renew interest in the task for 
the child from time to time. For the young- 
er children, the experimental period was on 
the average about thirty minutes in length; 
the older children completed all questions 
in less time, The experimenter kept sup- 
plementary records of attitudes, personali- 
ty traits, and other factors which seemed to 
have a bearing on the response, 

The dictaphone records were transcribed 
by a typist, each record taking from twenty 
to forty-five minutes, All affirmative and 
negative sounds, hesitations, laughs, and 
exclamations were noted in the transcrip- 
tion. This typewritten record was then 
checked for accuracy by the experimenter who 
reread the record comparing it with the 
typed copy. 


SUBJECTS USED IN THE EXPERIMENT 


The eighty-three children used in this 
Study were in attendance at the pre-school 
laboratories of the Iowa Child Welfare Re- 
search Station. They ranged in chronologi- 
cal age from two years, eight months to six 
years, four months. In computing age, days 
under a half month were dropped, days over 
a half were counted one month. The chil- 
dren were grouped first according to chron- 
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Ological age and later according to mental 
age. The range and average age of each group 
with the corresponding average of mental and 
chronological age is given in Table I. 


TABLE I 
DESCRIPTION OF GROUPS USED 
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ANALYSIS OF THE RESULTS 


Causal Relation 

When formulating the questions regarding 
causal relations, an attempt was made to 
include questions which pertained to the 
child's owm concrete experience, to an ethi- 
cal principle, to physical phenomena; lastly 
a direct appeal was made to the possibility 
of animistic interpretation. It was neces- 
sary to treat the result of some of the ques- 
tions separately as the concreteness of the 
relation involved and the degree of proximi- 
ty to the child's individual experience al- 
tered the type of response given. 

In the analysis of results, not all re- 
sponses are of equal value in penetrating 
the nature of the child's concept of rela- 
tionship. There were four types of re- 
sponses found. For the most part, those 
causal relations which are somewhat removed 
from his immediate experience, as the cause 
of snow or rain, seem not to have occurred 
to him before, at least in verbal terms, 
These responses are the most valuable in de- 
termining the nature of the true child cone 
cept as it evolves from his experience. A 
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second type of response Similar in nature is 
the expression of the conclusions he has pre- 
viously reached. These, too, offer oppor- 
tunities for study. The third type of re- 
sponse is the expression of ideas held by 
adults with whom the child has come in con- 
tact. These may be quite as far from the 
true nature of relationship as the child's 
own explanations. For example, one child 
said her mother had told her that rain was 
the weeping of the clouds resulting from the 
pain they experienced in bumping together. 
The fourth type is the irrelevant response 
wherein the child merely answers with the 
first thought that comes to him to avoid si- 
lence. At times he is frank in stating he 
does not know, 

An attempt was made in conversing with 
the children to bring forth responses which 
indicated the results of their own thinking, 
but distinction could not always be made with 
the older children, The frequency with which 
the older children attributed the cause of 
rain and snow to a deity leads one to see 
the result of teaching. Closer analysis of 


the data, however, reveals that it cannot be 
wholly a matter of acceptance of the adult 


explanation, 

Piaget, in studying the child's concep- 
tion of physical causality, found that the 
fine shades of meaning expressed by chil- 
dren revealed seventeen different types of 
causal relation. Although this seems an ex- 
haustive list, there is little doubt but 
that discussion of other phenonena would 
lead to other types of relationship. 

In this study the classification of Pia- 
get was used because of its completeness and 
because its use affords opportunity to com- 
pare the results obtained with those of the 
French-speaking children in the Maison des 
Petits. The classification used by Piaget 
was as follows: 

1. Psychological motivation or precausal- 

ity 

Finalism, in which no motive is 
volved 
Phenomenistic causality or contiguity 
in space and time 

Participation of two like but unre- 
lated factors 

Magic in which there is no possible re- 
lation yet effect is produced 


in- 
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6. 
7. 


Moral causality implying compulsion 
Artificialism or the production by per- 
sonalities and things 

Animism 

Dynamism, implying internal force 
Action of the surrounding medium 
Mechanical causality throush contact 
and transfer 

Generation, two factors born of 
other 

Substantial identification implying 

the making from substance--not being 
born 

Existence through condensation and 
rarefaction 

Atomistic composition 

Spatial cause 

17. Logical deduction or inference 

To these seventeen division five were add- 
ed for use in this study. One, “cause and 
effect," was inserted before Piaget's logical 
deduction to denote a fine distinction be- 
tween a concrete causal relationship and a 
mental inference. Others were "origin" and 
"composition" to care for the responses to 
the questions, "What is rain?” and "Where 
does it come from?" “inconsistencies and con- 
tradictions;" and "irrelevant responses," 

All responses fell within tnese twenty-two 
divisions. There were instances of fine 
shades of meaning which made classification 
difficult. Inasmuch as the meaning of the 
concept was derived wholly from the verbal 
expression, incomplete and incorrect sen- 
tences, especially of the youngest children, 
at times rave rise to some uncertainty. On 
the whole, these cases were few in number as 
conversetion with the child wes continued to 
the polnt where the expression of his mean- 
ing seemed adequate. The responses of the 
children to some of the questions are given 
in detail below: 


8. 
9. 


12. each 


13. 


14, 


15. 
16. 


Question 1, "Why do you put on your coat when 
you go outdoors," suggests a situation entirely 
within the immediate repeated experience of the 
pre-school children used in this study. It would, 
therefore, seem that responses would be of a much 
more mature type than would those responses in 
which there had been only remote experience, as 
in the causality of rain or snow. The second fac- 
tor which would seem to contribute to maturity of 
expression was that the situation involved the 
child's own sensations, his self. This was pre- 
cisely what happened. Responses on the whole from 
the four groups of children tended to show an in- 
crease in frequency in series from personal desire 
or purpose to contiguity in time and space, to 
cause and effect. 
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There was a comparatively high frequency fall- 
ing under mental inference, but inasmuch as all 
responses were "S0 I won't catch cold," a mere 
imitation of adult form, these need not be con- 
sidered. What is interesting is the development 
from responses issuing completely from the self, 
its desire and purpose, to the consciousness of 
an external phenomenon coincident with the com- 
fort of the self. The words of F643, "Cause it's 
cold," are typical. The third stage in develop- 
ment shows the relation of an external factor to 
the conscious self in the typical statement of 
M757, age two years, eight months, "Cause I get 
all cold and wet." 

It is significant also that there is a de- 
crease in frequency in expressions of desire and 
contiguity with increase in age, whereas the re- 
verse is true tn expressions of cause and effect 
--the percentages rising in the latter from 6.7 
in Group I to 47.8 in Group IV. 

Question 4, "Why does an airplane stay up in 
the air?" presents interesting transition from 
desire, finalism, and contiguity in space and 
time to the transference to an external power 
(moral causality) or a personality (artificial- 
ism). The most mature responses are found in the 
high per cent present in Groups II, III, and IV 
who attribute cause to the presence of mechani- 
cal contact. This last type of cause is found to 
increase with age. In no instance was the func- 
tion of the mechanical part explained, its pres- 
ence was merely noted. 

Illustrating the type of response in which de- 
sire is predominant M640 says, "Because I want 
an airplane--I want it down." The experimenter 
then says, "What makes it stay up?" and the child 
replies, "I don't want it down." 

Pinalism is the note in the words of F677 who 
says, "Cause it goes up in the air"; of M728, 
"Cause it stays up in the air." Contiguity in 
space and time is found in M713, "Because some 
mail is in it." The terminology pertaining to 
airplanes is well developed, for even in Group I, 
with the average chronological age of three years, 
the term "pilot" is used. In the older groups 
"aviator" is not uncommon. For example, illus- 
trating an artificialistic explanation M721 says, 
"Yes, the reason the wei in the thing start it--"; 
F737 says, "They come down and get people, then 
drive it up again. Santa Claus does it." An- 
other interesting explanation employing a thing 
as cause rather than a personality is found in 
the response of M472. He says, "It does it all 
by itself. When it gets up in the sky, the sky 
holds it up. The sky lets loose but the plane 
pulls down on the sky and just goes down." 


In all questions there was resort to per- 
Sonal desire, finalism, and contiguity in 
space and time, more marked among the young- 
er children than among the older. It is 
rarely found in Group IV and not often in 
Group III. A low per cent utilize moral cau- 
sality whereas a somewhat higher per cent 
employ an action of the surrounding medium 
as cause. Very few responses are found to 
give explanations indicative of cause and 
effect. 

The greater number of responses was in 
the category of artificialism, This means 
that a large per cent of the children think 
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of the phenomena of snow and rain and the 
characteristics and activities pertaining 
thereto as being caused by someone or some- 
thing. The percentages rise with age in at- 
tributing the cause to personality, whereas 
they decrease in attributing it to things, 
Question 8 presents the exception, for the 
older child attributes cause to things. This, 
as before stated, is due to the fact that 
the situation lies in the child's immediate 
experience and consequently he has a much 
more mature concept of the relation involved, 
Inasmuch as he knows that the sun, heat, and 
shovels are effective in the going away of 
snow, the percentage pertaining to things 
increases with age. It is interesting to 
note, however, that in Groups I and II, de- 
sire, finalism, contiguity in space and time, 
and to a slight degree moral causality plays 
a part. 

A closer analysis of the things and per- 
sonalities reveals most interesting trends 
in the child's concept of cause, In the 
different age groups the objects that are 
considered causal in explanation of snow and 
rain are: 








Group I Group II Group III Group IV 

chain clouds rain rain 

heat rain clouds sun 

sack sun sun engine 

clouds sugar snowflakes 

shot houses earth 
rain chimneys spring 
sun smoke heat 

it snow water 
snow- trees warn 
flakes airplane weather 














It will be seen in Groups I and II that 
there is variety in objects and personali- 
ties employed in explanation. The objects 
named in Group I show that analogies have 
been attempted, whereas contiguity has 
played an important part. In Group II the 
participation of two like but unrelated fac- 
tors are used to explain the causal relation, 
Piaget found among the French children this 
same attempt to consider snow as coming 
from smoke which issues from chimeys of the 
houses. The similarity of smoke to clouds 
is evident and consequently the two are 
used to serve the same purpose. Contiguity 
here also plays a major part. In Group III 
only a limited group of phenomena related 
to snow and rain are used, whereas in Group 
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Iv the things conditioning snow and rain are 
more numerous but bear closer relation to 
the question. The personalities, on the 
other hand, reveal a slightly different trend, 
The personalities held responsible for the 
phenomena of snow and rain by the children 
in each of the four groups are given below, 
The number following the work refers to the 
number of times it is mentioned. 








Group I Group II Group III Group IV 
teacher | Santa Claus] God (7) Jesus (12) 
someone | Jack Frost | Jesus (4) God (20) 
man person Santa Claus 

Jesus God (2) they 

God people he 

mother he 

I man 

they they 














In Group I we find God and Jesus each men- 
tioned once as a causal factor. There is 
little doubt but that these concepts embody 
some of the characteristics described by par- 
ents and that the employment of these terms 
is but imitation of what is heard in the en- 
vironment. 

In Group II where we find God mentioned 
twice, there is present also Santa Claus and 
Jack Frost. It seems possible that these 
names represent mythical persons endowed with 
power which the child little understands, but 
which he needs in his transition from the 
stage of desire, finalism, and contiguity in 
space, That the personality which he endows 
with power to produce rain and snow is given 
the name God, means no more than Santa Claus 
or Jack Frost. The child has passed the 
Stage where all things have consciousness 
and draws an analogy from his environment in 
attributing most things done to a doer. The 
animistic relation may be thought of as the 
projection of the child's conscious experi- 
ence into inanimate objects, Consequently, 
when he is capable of perceiving a relation 
apart from self-reference, a degree of m- 
turity has been achieved, 

In Group III there is increased emphasis 
upon God and Jesus as causal factors, and in 
Group IV these are the sole personalities in- 
volved, In employing God and Jesus among 
other personalities (Santa Claus and Jack 
Frost) as explanations of cause, the younger 
children called upon those endowed with ex- 
traordinary powers to explain phenomena which 
seemed not to be caused by ordinary human 
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activity. This is merely an outgrowth of 
the children's stage of development, But 
with increased emphasis upon divine power, 
the force of education shows itself. There 
is no doubt but that relations involved in 
the phenomena of snow and rain are more dif- 
ficult than those in the more immediate con- 
crete experiences of the child's everyday 
life, and it is not strange, therefore, that 
he uses a less mature type of response. But 
when two-thirds of the responses are similar, 
one is led to the conclusion that a far- 


reaching principle has found its way into 
the education of the child. One of two 
things has happened. Either he has been 


taught that God and Jesus do all things, with 
the result that this has a very general car- 
ry-over in his new experiences, or in his 
environment all things not understood are ex- 
plained by positing a deity as cause. Such 
an explanation requires no thinking and is 
additional 
experiences force him to modify his concepts. 
Then this mystic power explanation hinders 
the development of mature modes of thought. 
Increase in mental age is accompanied by 


|maturity of response, the more mature types 
having, with rew exceptions, the higher per- 


| centages. 


| 





Table II, on the following page, 
gives a summary of the per cent of responses 
found in the different types of cause, the 
per cent being based on the total number of 
responses given in tne six questions pertain- 
ing to the causal relation. The thought that 
the responses all fall definitely into some 
one of the categories must be avoided, There 
were many instances where a single response 
contained more than one type of cause, in 
which instance each was included in its re- 
Spective category. Others, contradictory 
and inconsistent, were recorded as such, The 
greater number of responses, on the whole, 


|are found in artificialistic interpretation, 


No general conclusion can be drawn from this 
as to the approximate level of the causal 
concept of the pre-school child for such 
numbers are influenced by distance, concrete- 
ness, mental and chronological ages, and ed- 
ucation., There is no doubt but that under- 
lying attitudes of timidity, aggressiveness, 
doastfulness, security, and curiosity are 
likewise of influence but they fall outside 








the scope of this study. 
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TABLE II 


NUMBER OF RESPONSES TO ALL QUESTIONS APPEARING IN THE DIFFERENT TYPES OF 
_ CTEAUSES WHEN THE CHILDREN ARE CLASSIFIED ACCORDING TO MENTAL AND CHRONOLOGICAL AGES 
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VY | 3.0 lek lee 108 30.8 7.1 23.6 06 6.5 6.9 4.7 20.4 768 18:8 402 8.4 








Summary. The causal relation as expressed 
by children of pre-school age offers insight 
into the different stages through which a 
child's thinking passes in reaching 4a cor- 
rect explanation. Those situations involv- 
ing relations of cause which lie very close 
to the child's own perceptual or sensory ex- 
perience are adequately expressed even by 
Some of the children from two years, six 
months to three years, six months, and by 
most of the children in the older groups. 

Concrete relations which have been repeat- 
edly experienced by the child, yet do not af- 
fect his sensory experience so intimately, 
are more difficult. As a result the child 
employs immature explanations. A transition 
with increase in age is seen to pass through 
Successive stages of personal desire, final- 
ism, contiguity in space and time, and to a 
lesser extent, moral compulsion. 

The developmental pattern of thought man- 
ifested in the attempts of pre-school chil- 
dren to express causal relation is roughly 
conceived in four different phases: 

1. Explanation is given by the younger 
children in terms of the content of 
their perceptual or sensory field, 

2. A later phase is characterized by the 

projection of the child's conscious- 
ness upon an external factor whether 





this be an unseen power as in moral 
causality, a mystic personality, or an 
inanimate object. 

3. The third phase represents in temporal 
sequence an enumeration of the possi- 
ble related elements. Here is found 
mechanical causality, composition, etc. 

4. In the fourth phase the correct causal 
relation is expressed, 

In all four phases the trend is away from 
the self; first by projection, next by the 
conception of the relation between concrete 
factors, and finally by relation in the ab- 
stract. All phases show increase in matur- 
ity with advance in chronological and mental 
ages. 

Because of the fact that artificialism is 
so definitely a part of this scheme, it seems 
fair to conclude that it is a stage in the 
transitional growth of causal concepts. So 
long as a deity is enumerated among other 
personalities having unusual powers, they 
fit in the category of artificialism. Later, 
however, when practically all children re- 
sort to the concept of God or Jesus as cau- 
sal, it may no longer be wholly a matter of 
&@ subjective scheme but one of education. In- 
asmuch as these same children are quite cap- 
able of more mature concepts, as is shown by 
responses to other questions, it is not 
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unlikely that were the true relations sub- 
stituted for the illogical, irrational con- 
cept of a divine power intellectual growth 
would be enhanced. 

The results of this series of questions 
are in agreement with those of Piaget. There 
is a most striking similarity between many 
of the expressions of the children in this 
study and the French speaking children Pia- 
get used. There are two differences, how- 
ever, in conclusions drawn from the data, 
First, Piaget did not determine the mental 
age of his children. He drew his conclu- 
sions from the age at which 75 per cent gave 
correct responses. Second, Piaget consid- 
ered these developmental phases the out- 
growth of gradually increasing contact with 


the outer world, not innate in the nature of 


the child. He placed little stress on the 
factors of mental age, concreteness, dis- 
tance, and education found in this study to 
influence so markedly the maturity of re- 
sponse. An objection to Piaget's conclu- 
sions lies in his stating so specifically 
the age at which the child correctly con- 
ceives the causal relation. There are so 
many variations that it would seem safer to 
conclude that these are phases through 
which a child passes in arriving ata true 
causal concept, the age depending on a given 
set of conditions, 
The Relation of Discordance 

The term discordance is used to imply the 
exception to a causal relation as it pre- 
sents itself in experience. It is used by 
Piaget who gives credit to M. Baley for its 
original use in this sense, 

Inasmuch as the discordant expressions oc- 
cur infrequently in the child's vocabulary, 
the children were asked to complete sen- 





tences containing the words, but, eventhough, ,, hes od = 38 

in spite of, although, except, and yet. The ” your dinner, you ask if 

u t = you may -- 50 

question may be raised as to the justifi 4. Although this is bie 

quently in the child's vocabulary. It will 12. altos you want to . 

o home ou -- 3 

be admitted, however, that children hear a. Seen Guus un do het 

these terms in adult vocabularies yet do not | Even though — raed ergs -- 59 

acquire them, not because of the terminology - i ae real 18 

used but because the relations they imply Yet 7. + i a that on yet -- 2 

2. You get your clothes 

are not understood except under very limited muddy sometimes in spite 

conditions, In spite of of -- 24 
Several factors influence the child's 13. You want to get up out 


ability to express this relation correctly. 


Among these is the verbal terminology which 
is not always understood. The second factor 
is age, both mental and chronological. There 
is an increase in ability to correctly ex- 
press the relation as chronological age rises 
and as mental age rises above chronological 
age. The third and most important factor is 
the degree to which the statement to be com 
| pleted is consistent with the child's own 

| experience. 

| The influence of these factors will be r 
|} seen from an analysis of the results. The 

| comparison of the correct expression of the 
| discordant relation employing the different 

| terms is given in the following tabulation: 























Per 
Term Cent 
| ~—— ——-+- — —_— 
But 57.9 
Except 45.9 
Though 44.0 
Although 2.7 
Even though 28.9 
Yet 20.9 
In spite of | 22.9 





In the thirteen questions presented to the 
| children, there are two statenents employing 
each term except for the word "yet" which is 
given once. If percentage of correct ree 
sponses is obtained for each separate expres- 
Sion, the following results are found: 


Term Question Per Cent 
Correct 


1. Your mother says you 


cannot. go but -- 44 
But 10. You wanted to see 

Santa Claus, but -- 70 

5. You ate all the candy 

except -- 42 
Except 11. You would take the toy 

away from another child 

except -- 45 


6. Though mother puts you 


of bed in spite of -- 20 











1. Jean Piaget, Judgment and Reasoning inthe Quld. (New York: 


Harcourt, Brace, 1928). p. 57. 
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It is here evident that the difficulty in 
the management of the correct relation is 
not only a verbal one, but that there is some- 
thing inherent in the statement which de- 
termines the difficulty of the expression a- 
part from the discordant term, The source 
of this difference ought to be revealed by 
comparing statements 2 (Even though you do 
not like your food, you--) and 9 (Eventhough 
it is bedtime, you--), in which there is 
greatest discrepancy in the percentage of 
correct completions, Although the same term 
is used, the difficulty is revealed not in 
the statements themselves but in the types 
of incorrect completions. From the incor- 
rect completions are excluded all irrelevant 
responses in which the child just says some- 
thing to be answering, and those in which he 
states he doesn't know. These incorrect com 
pletions yield one outstanding source of er- 
ror, the inability to think from the condi- 
tions laid down by the discordant conjunc- 
tion. Their response is consistent with 
their own experience, but not with the sup- 
posed conditions of the minor premise. 


In the second statement (Even though you do 
not like your food, you--), where 59 per cent of 
the responses are correct, 30 per cent are incor- 
rect completions of this type. A few examples are 
cited: In completing the statement, F725 says, "I 
like food"; F726, "I can't do it"; M639, "Put it 
out, throw it out doors"; F732, "Go away from the 
table"; F417, "Don't eat it." These may be con- 
trasted with those comprehending the correct re- 
lation: F752 said, "You have to eat it. I don't 
like spinach but I eat it"; F572, "Eat it"; M753, 
"Have to eat it." 

In the ninth statement (Even though it is bed- 
time, you--), routine seems more rigidly observed 
by parents, for 18 per cent of the responses are 
correct, 70 per cent incorrect, the error being 
due to the inability to think correctly in rela- 
tions inconsistent with experience. Completing 
the statement F725 incorrectly says, "Go to bed"; 
F682, "Have to go to bed"; M733, "Mama puts me to 
bed.* All of these are in keeping with the 
child's experience but bear little relation to 


the statement upon which the completion is depend- 
ent. 


From these results two conclusions may be 
drawn: Responses may be correct or incor- 
rect not because the child understands or 
does not understand the relation, but be- 
cause it is consistent with his experience, 
Secondly, even in incorrect response the child 
may understand the relation involved but not 
comprehend the hypothetical nature of the 
situation and hence not wish to convey a 
false idea. The writer is convinced from 
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tone of voice, hesitation, and apparent at- 
titude that this was the case in several in- 
stances, yet the responses on the whole do 
not reveal this intervening thought in the 
child's expression, Further study and finer 
techniques will have to be employed to de- 
termine without doubt just when the correct 
relation is understood, 

Let us return to a closer analysis of why 
correct responses are given. In completing 
statements 2 (Even though you do not like 
your food, you--) and 9 (Even though it is 
bedtime, you--), 59 per cent and 18 per cent 
respectively of the responses were correct, 
Among these none could be interpreted from 
statements obtained as being inconsistent 
with the child's experience. These were 
interpreted as consistent because the young- 
er children translated the "you" of the state- 
ment into an "I," indicating individual ex- 
perience; and because among the older chil- 
dren the compulsory element “have to eat it" 
or the personal desire "want to play a lit- 
tle longer" was introduced, 

All of this leads to the conclusion that 
the child correctly conceives the discordant 
relation only when it is consistent with his 
own individual experience, whether that ex- 
perience be an incident in memory or a regard 
for truth. One my justly ask if this is con- 
prehension at all. Certainly it forms the 
roots of the ability to manage the relation 
of discordance without which the ability to 
generalize or to conceive of the relation in 
the abstract could not develop. A similar 
analysis of the responses to the other state- 
ments yields the same results. 

Another factor which influences correct- 
ness in the expression of the discordant re- 
lation is mental age. Table III, on the fol- 
lowing page, gives a comparison of the per- 
centage of different types of response given 
when the children are grouped according to 
chronological and mental ages. This table 
indicates two things: first, the children 
with mental age in advance of chronological 
age give a greater number of correct re- 
sponses; and second, the greater this dif- 
ference, the more it influences the correct 
expression of the discordant relation, 

From the preceding discussion it is evi- 
dent that there was some difficulty in 





terminology as there were 57 per cent of 
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TABLE III 


COMPARISON OF PERCENTAGES OF DIFFERENT TYPES OF RESPONSE GIVEN ACCORDING TO MENTAL AND 
CHRONOLOGICAL AGE GROUPS IN EXPRESSING THE DISCORDANT RELATION 










































































Mean Mean 
Chronologi- Mental 
cal Age Age 
Chil- Correct Incor- Doesn't| Irrel- | No. Re- 
Group | dren - £ als Use rect Use| Know evant sponse 
hb ~ bh - 
© c 6o| ¢ 
® ° ® re} 
> = > | of | 
Chronological Age Groups afi 
I 15 3 0 + 0 21 35 12 10 22 
II 25 4 0 5 6 32 37 17 4 10 
III 19 5 1 6 4 48 30 7 2 10 
IV 24 6 1 7i se 53 28 3 ‘ 23 1l 
Mental Age Groups : 
I 13 3 1 3j11 29 | 33 15 | 9 14 
II 15 3 | 11 5| 0 29 | 26 is | 2.5 19 
III 24 4 10 6 1 | 41 34 8 2 9 
IV 19 5 5 7 0 53 24 7 | 1.3 13 
Vv 10 5 10 7 ida 69 | 24 3 | 1.3 3. 
the responses correct when "but" was. used consideration was given ability to count 


and only 22 per cent in the case of "in 
spite of." The greater difficulty is due to 
the type of situation in which the discord- 
ant term is used, that is, whether or not the 
discordance is consistent with truth in the 
child's experience. This error was practi- 
cally the only type occurring in any of the 
responses even among the fifth group, whose 
average chronological age was five years, 
ten months and average mental age seven years, 
eleven months, The only difference between 
this group and others of lower mental age 
was that the errors occurred less frequent- 
ly. 
The Concept of Number 

Little work has been done on the develop- 
ment of the number concept, the most exten- 
Sive being the studies of Baldwin and 
Stecherl and Bradbury.~ In the present study 





beyond thirty-seven, 

The aim of the test was: (1) to find the 
upper limit of the child's ability to count, 
if this fell under thirty-seven; (2) to de- 
termine the effect of materials on his abil- 
ity to count; and (3) to discover the trend 
in growth underlying the number concept as 
one proceeds upward in the mental and chron- 
Ological age scales, 

The results of the experiment are given 
in Table, on the following page. This ex- 
periment is similar to that of Baldwin and 
Stecher in which the children counted mr- 
bles as they dropped them from one box to 
another. The comparison between the two 
tests may be seen in the average upper limits 
achieved by children of the same age in 
counting the same objects, 























the children were asked to point to Tinker Chronologi- | Baldwin 

Toy sticks, marbles, and blocks as they = Save ae yoy 
counted, After the child counted correctly 

as far as he could, the experimenter took 2 —_— . 

away the objects and replaced them one or 3 2.1 1.64 
more at a time as the child again counted to 4 9.2 12.44 
the limit of his ability. This was contin- : 2 ae eo 
ued until there was consistency in the upper 

limit, then the number was recorded. No 

1. Bird T, Baldwin, and Lorle I. Stecher, The Psychology of the Pre-school Child. (New York: D. Appleton, 1924). 





2. Dorothy E. Bradbury, An Adaptation of tae Descoeudres Performance Tests to American Four- and Five-Year-Old Children. 


Unpublished Master's thesis. 


State University of Iowa, 1929. 
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RANGE AND MEAN NUMBER OF OBJECTS COUNTED 
COUNTING ABOVE THIRTY-SEVEN IN M 


TABLE IV 
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AND THE PER CENT OF CHILDREN CAPABLE OF 
fNTAL AND CHRONOLOGICAL AGE GROUPS 















































Mean Sticks Marbles Blocks 
Age 
: Range in Per Cent | Range in Per Cent | Range in Per Cent 
Chil+ Number |Mean/ Counting Number |Mean| Counting Number |Mean| Counting 
Groups dren | Counted Above Thir+ Counted Above Thir- Counted Above Thir- 
bi g ty-Seven ty-Seven ty-Seven 
3 8 
>| 
Chronological Age Groups 
* * 
I |3]/0)] 15 |O0 to 3} 1.21 0 Oto 4] 164 0 0 to 4] 150 0 
II 4/0] 25 | 1 to 37 |12.28 24 1 to 37 |12.44 16 1 to 37 | 1224 24 
III 5/1] 19 | 4 to 37 nyt 42 5 to 37 |19.05 52 5 to 37 | 19.21 52 
Iv |6|1]| 24 | 6 to 37 |29. 75 6 to 37 | 28.50 75 6 to 48 28.04] 75 
Mental Age Groups 
I {3p1/ 13 | Oto 7] 1.58 0 0 to 10] 2.08 0 0 to 12] 233 0 
II {|5/0/; 15 | 1 to 20 | 6.00 2 1 to 23 | 7.33 13 1 to 26 | 6.52 7 
III |6/1} 24 | 4 to 37 {17.00 33 4 to 37 |16.75 33 5 to 37 |17.75 29 
IV |7} 0] 19 | 4 to 37 |30.42 68 4 to 48 | 28.00 79 14 to 35 | 25.79 73 
V |7 ill} 10 [28 to 37 [38.40 90 to 37 |30.60 90 29 to 37 |30.10 90 























"Excluding one child counting to 14. 


The per cent capable of counting beyond 
thirty-seven is noted in Table IV. Whencon- 
sidering the four chronological and five 
mental age groups, the marbles are seen to 
have the highest count three times, lowest 
count three times; the sticks highest four 
times, lowest three; and the blocks, highest 
twice, lowest three. The figures bear no 
consistent relationship with age. 

Among the youngest children there were 
only two who could not count; others were 
capable of counting to one or two, but when 
attempting larger numbers said, "A whole lot." 
When asked how many were in the entire pack- 
et of sticks, the older children gave such 
responses as “a thousand” or “a hundred," 
These terms represented a continuous quanti- 
ty as definitely as the "whole lot" of the 
younger children, It seems, then that the 
young child perceives undifferentiated quan- 
tity which later becomes discontinuous at 
increasingly high levels with rise in mental 
and chronological ages. 
that the child could repeat the number names 
before he attached to them the meaning of .@ 
designator or of abstract "manyness." 

In summary, the pre-school child is able 
in using objects to count to 1,64, 12.44, 
19,05, and 26.50 on the average, at three, 
four, five, and six years of age respective- 


It was also evident . 


ly. Objects differing in color, form, size, 
and position have little effect upon chil- 
dren at these mental and chronological age 
levels. The concept of number is in the be- 
ginning consciousness of continuous quantity 
which is differentiated at higher levels as 
chronological age and mental age increase, 
The abstract concept of "“manyness" which is 
applicable to all experiences is the true 
number concept, So long as number names at- 
tach to specific objects more easily and 
frequently than to others, the true concept 
has not yet developed. 
Relation in Space 

The term space in experimental literature 
has a wide range of meanings—-from the abil- 
ity to estimate the number of blocks ina 
pile to the comparison of geometric areas, 
Space as used in this study implies rela- 
tionship in space. The attempt was made to 
determine the nature of the concept of this 
relationship in space through the verbal ex- 
'pression of the children. 

A block with which the child had been 
playing was held in different positions with 
reference to the child, to the table, to 





lid. The child was asked to respond to the 
question, "Where is it now?" . 





other blocks, to a small box, and toa box - 
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In order to determine if the child could | in chronological age. In front of, beside, 
understand what would be asked of him, he under, and around have the greatest increase 
was first requested to place one block on for mental age. 
top the other and then to place one block Those relations in which the block was 
beside the other. Of the eighty-three chil- | not in the field of vision at the time of 
dren, only two in Group I and three in Group responding, though the child had seen where 


6s TERT Pie tay PS Sa eg pea GR TENE 


II failed to place one block beside the it was when first placed (above him, in back 
other. All children successfully placed one | of him, under the table), were more diffi- 
block on top the other. Any difficulty, cult than other relations. As in the rela- 


therefore, in these simple relations in space | tions of discordance and cause, the concrete 
lay not in understanding but in the ability | visual perception of the situation offers 
to verbalize. The children expressed the re- | less difficulty. 




















lation as the block was held in the follow- In the beginning, the relations of near 
ing positions: and nearer, far and farther were used by 
. holding two blocks simultaneously near and 
: Position Relation nearer and far and farther from one another, 
? cai tk A ene tees The child was then asked where the two 
d Below or beneath the table Below blocks were. With children two years, six 
B In front of the child In front of months to three years, six months, this was 
| a a ~ extremely difficult and the only response 
z Inside or in a box Inside obtained was “here--here" and "there-there," 
7 Sa ot wet | showing that the child at this age did not 
‘ circular form around another | Around conceive of the relation between the two 
; block blocks but only considered each in relation 
to himself. The younger children also 
: Table V gives the per cent of specific stated the part of the body near which the 
; responses occurring in each relation when object was placed, but used no term ex- 
: the children are grouped according to mental | pressing the relation. 
? and chronological ages. The relations are In Group I, ranging in age from two years, 
¥ not all of equal difficulty for any single six months to three years, six months with 
: group, nor is the range the same for all re- | an average mental age of four years, all the 


lations between Groups I and IV or Groups I aifferent relations in space are frequently 
and V in the mental age distribution. Under, | referred to as "here" and "gone" or "here" 
beside, in front of, and in back of show and "there." These terms are found also in 
highest increase in correctness with advance | Group II, average chronological age four 





TABLE V 
PER CENT OF CHILDREN GIVING SPECIFIC RESPONSE TO QUESTIONS OF RELATION IN SPACE 

















Chil- Be- In In Be- In- | Un- On| Be- 
Group | aren | Above! iow| Front | Back| side| side| der| 47Ound Top| side 
Chronological Age Groups 
I 15 46 66 33 40 40 60 13 60 100 86 
II 25 48 64 28 a4 36 84 28 52 100 88 
III 19 50 62 67 78 62 88 52 41 100 100 
IV 24 54 62 87 79 85 87 79 75 100 100 
Mental Age Groups 

I 13 38 69 38 38 54 61 23 54 100 77 
II 15 46 60 13 40 20 79 7 53 100 93 
III 24 54 58 62 66 58 87 45 41 100 100 
IV 19 50 67 78 88 83 100 83 73 100 100 
v 10 70 80 90 70 | 100 80 70 90 100} 100 












































Sees Sten 





a le SS ee eS ae sled 
i Ree SS RN Se ee 


To ee 


p> er ee 






a ver 


158 JOURNAL OF EXPERIMENTAL EDUCATION 


years with a mental age of five years, six? 
months, although less frequently. In Groups 
III and IV they are found in only one or two 
instances, 

The question, which implied in its an- 
swer that several blocks were placed around 
another one, gave rise to the same difficul- 
ty in all groups in that many of the chil- 
dren at each age level persisted in inter- 
preting relation between external objects 
as between the self and each object. For 
example, instead of saying that the blocks 
were placed around another block, they said, 
"Here's one, here's one's, etc.," often re=- 
peating as many as eight times. This type 
of response was much more frequent at the 
lower age levels. 

In summary, expressions of relations in 
space offer little difficulty in terminol- 
ogy. Relational prepositions are a part of 
the vocabulary of children two years, six 
months in age with a mental age of four 
years. Relations are interpreted very large- 
ly with the self as a point of reference as 
is shown by the expressions “here” and 
"gone," "here" and "there," "my head," "my 
shoulder," and by expressing the relation 
between two external objects as between the 
self and each object. Using the self as a 
point of reference occurs less frequently as 
age increases, 

The Relation of the Part to the Whole 














Piagetl contends that in the beginning 
the child's conception of theworld is syn- 
cretistic, that his perceptions are dif- 
fused wholes with little detail standing out 
to make relations possible. Because of 
these relatively undifferentiated percep- 
tions, the child's interpretations manifest 
Similar characteristics in that the details 
most clearly defined are lacking in any re- 
lationship to give them unity. This re- 
sults in juxtaposition or the "side-by-side- 
ness" of experience which is found not only 
in his perceptions, but is carried over into 
his interpretation and verbal expression as 
well, 

For the present study the part-whole re- 
lation offers a splendid opportunity for 
the study of the degree of analysis and re- 
latedness present in the child's concept. 
To determine whether discreteness in percep- 
tion was an element in the child's ability 
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to conceive of the relation of part to the 
whole, questions were presented which dealt 
with a homogeneous substance, an apple; a 
substance more easily divisible into parts, 
namely sand; and a group of objects or 
blocks each of which was a discrete entity 
in the perceptual field. 

An attempt was made to word the questions 
so that the experimenter would not make dis- 
tinctions between parts and whole for the 
child. For example, one question was stated; 
"A part of your apple tastes good. How does 
your apple taste?" rather than, "Only a part 
of your apple tastes good, how does your ap- 
ple taste?" The presentation in this study 
was criticized, however, on the basis that 
the question, "A part of your apple tastes 
good. How does your apple taste?" leaves an 
undistributed middle which permits either 
"good" or "bad" to be the correct response, 
This criticism is justly taken. How many 
children experienced difficulty in this un- 
distributed middle, however, cannot be said, 
Where the child gave an "incorrect response" 
saying the apple tasted good, the experimen- 
ter asked, "All of it?" or “How did the rest 
taste?" The responses to the main questions 
are classified in Table VI. 


TABLE VI 


PER CENT OF CHILDREN GIVING CORRECT AND IN- 

CORRECT RESPONSES TO QUESTIONS IMPLYING THE 

RELATION OF THE PART TO THE WHULE, AND THE 

PER CENT ASKED SUPPLEMENTARY QUESTIONS WHEN 

THE RESPONSES WERE CORRECT AND WHEN THEY 
WERE INCORRECT 





Per Cent Given 









































Supplementary 
Per Cent Questions 
Giving Giving Giving Giving 
Group Correct | Incorrect| Correct | Incorrect 
Responses| Responses |Responses| Resvonses 
Question 1 
I 73 27 27 20 
II 80 20 32 20 
III 100 0 27 
IV 100 0 20 
Question 2 
I 80 20 60 14 
II 76 24 68 20 
III 69 31 57 31 
IV 91 9 56 9 
Question 3 
I 14 86 14 86 
II 56 44 52 32 
III 79 21 73 21 
IV 89 11 77 4 




















1. Jean Piaget, Judgment and Reasoning in the Child (New York: Harcourt, Brace, 1928). 
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As difficulty with the relation increased 
the supplementary questions, "All of them?" 
and "What of the rest of them?" were more fre- 
quently asked. Apparently these had little 
effect on the child's ability to express the 
relation for the number of supplementary re- 
lations were in inverse proportion to the 
number of correct responses, 

With increase in age there is decrease in 
difficulty in expressing the partitive rela- 
tion. Inasmuch as the blocks, sand, and ap- 
ple were not present in the child's field of 
vision, the child's concept of part depended 
upon former perceptual experience. From the 
results obtained it was more difficult to 
conceive of a part of a homogeneous sub- 
stance like an apple than it was a mixed sub- 
stance like sand, and still more difficult 
than to conceive of a part of a group of 
blocks. This difference can be attributed 
to the discreteness in the percept of part 
which is carried over into concept and hence 
to verbal expression, as there is little pos- 
sibility of its being a matter of terminol- 
OLY. 

Understanding of the terms "part," "some," 
and "all" was determined beforehand by ask- 
ing each child to give the experimenter part 
of the blocks, to place some of the blocks 
in the box, and then to put all in the box. 
All children gave perfect responses except 
one child who put all blocks in the box when 
asked to put some in. He did not do this 
because he did not understand but merely as 
an act of self-assertion. 

Considering again this ability of chil- 
dren to think only in terms consistent with 
their own experience, as was found in the 
discordant relation, it may be possible that 
the experience of the younger children has 
been limited to include parts of blocks and 
sand, whereas their experience with apples 
has been limited to that of a piece prepared 
for them, In summary, the ability of the 
pre-school child to express the relation of 
part to the whole increases with age and 
with the discreteness in outline between the 
part and its whole which he has previously 
perceived. The degree to which the correct 


response is consistent with the child's pre- 
vious experience may be a possible influence 
in his reply. 
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The Concept of Time 

Attempts have been made to analyze the 
child's concept of time. These studies are 
in many ways similar, but differ in two fun- 
damental respects. The first difference lies 
in the number of children observed, the sec- 
ond in the method employed. The present 
study attempts an analysis of the concept of 
time in pre-school children, placing empha- 
Sis upon developmental trends which appear 
through successive age levels. 

A series of questions was asked the chil- 
dren which dealt only with the day's routine, 
There was no effort to distinguish between 
the child's concept of short or long inter- 
vals. The interest was primarily to find 
what means @ child employed in attaining his 
concept of time in meeting the requirements 
of the day's routine. 

To most of the children, the questions 
were difficult. Among the younger ones who 
had little conception of time, an attempt 
was made to explain in adult terminology the 
concepts they did not understand. Some of 
the children gave a very general explanation: 
M721 said, "In the morning, it's morning"; 
M153 said, "Somebody told me that after night 
came morning." 

The responses of the youngest children 
showed that they did have some concept of 
time, for otherwise their responses would 
have been entirely irrelevant. Their con- 
cepts were, however, so vague they were of no 
practical value in meeting the demands of 
their routine. This is the first and most 
immature stage in the development of a con- 
cept of time. As in other relations of cause 
and space, the terminology was not the cause 
of the difficulty. It was the vague diffu- 
sion in the concept which the words expressed 
which made impossible relations in time. 

A more definite incident, usually one 
which involved the child rather definitely, 
is cited by children having a clearer con- 
cept of time. For example, F758 said, "We 
were all at breakfast"; M644, "Haven't had 
dinner"; and F737, "Because I have to get up 
and get to school.” The child is still the 
center of his world and each incident exists 
very definitely in relation to him, This my 
be termed the second stage. 
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The third stage is characterized by a very 
definite incident which is more impersonal 
in nature. Number F752 said, "Because all 
the children make a line"; F742, "When 
school's out"; M745, “Pretty near when 
school's over." The final stage is seen 
where there is ability to tell time by the 
clock. 

Throughout the three stages in the de- 
velopment of the concept of time, explana- 
tions were in terms of incidents which were 
characterized almost entirely by their spa- 
tial attributes, When a child of three said, 
"My daddy looks at the clock," he was speak- 
ing of an incident which was entirely spa- 
tial in character. Even when older chil- 
dren were asked what time they get up they 
answer, "My mother comes in and tells me." 
Table VII shows the increase from 31 to 82 
per cent in the number of children who em- 
ployed incidents in conceiving of time. Chil- 
dren establish this relation not as before 
or after something else but as contiguous 
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Incidents Per Cent 
Group Used in of Chil- 
Designating dren Using 
Time 
Chronological Age Groups 
2 21.9 
I z 7.3 
II ; = 
2 41.6 
ass 3 10.4 
2 64 
IV 3 12 
4 4 
Mental Age Groups 
I 2 30.4 
2 39.6 
II 4 6.6 
III 2 65.6 
3 8.2 
IV 2 72.8 
3 10.4 
V 2 90 
3 10 











The length of sequence in incidents, which 
enables the child to more definitely place 




















with it, an experience in time, is seen to increase 
TABLE VII 
THE MEAN PER CENT OF CHILDREN IN EACH GROUP GIVING DIFFERENT TYPES OF RESPONSE 
TO QUESTIONS PERTAINING TO TIME 
Psycho- Ability 
Group Re- Inct|Doesn't| logical] Final-| Indef-| Irrel-| No Re- | Misunder-| To Tell 
sponses | dent/ Know Moti- istic inite | evant sponse | standing | Time By 
vation Clock 
Chronological Age Groups 
I 14 (| 31.8] 21.0 5.3 | 1.4 | 13.6 15.4 5.4 1.0 
II 25 55.3] 13.5 4 7.5 8.0 8.4 2.2 
III 19 74.9) 5.8 1.8 1.7 6.3 3.5 2.2 6.0 
IV 23 82.4) 6.6 1.0 1.9 3.1 -9 2.0 12.0 
Mental Age Groups 
I 13 34.9] 29.6 6.8 6.0 15.0 9.2 5.9 1.7 
II 15 51.5} 24.0 2.7 4.4 7.3 3.7 2.9 
III 24 71.7| 13.0 1.3 9 7.7 2.0 9 3.7 
IV 19 82.3 5.8 3.5 7.8 
v 10 83.3] 2.2 1.0 1.0 1.0 9.0 



































The roots of abstract temporal concepts 
are evident in the small number of children 
who had some conception of before and after, 
as evidenced by their citing more than one 
incident in determining time. The follow- 
ing tabulation shows the extent to which 
this prevails, by giving the number of inci- 


dents used in designating time and the per 
cent of children using them: 





Slightly with both mental and chronological 
ages. 

In conclusion, the very young child ace 
quires a vocabulary of temporal terms be- 
fore his concepts have become clearly de- 
fined. He learns to recognize different 


"times" by contiguous phenomena, which be- 
come more definite criteria as he grows old- 
er. A few children, the number increasing as 
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one proceeds upward in the mental and chron- 
ological age scales, cite two or more inci- 
dents in their concept of time. Growth in 
appreciation of the relation of before and 
after is slow. Since it involves the rela- 
tion between two incidents relatively exclu- 
sive of the self, the situation is not un- 
like that found in the relations of cause 
and space. 


ESTIMATE OF VOCABULARY EXTENT 


It was first thought that an estimate of 
vocabulary extent would reveal a partial ex- 
planation of the child's ability to express 
the relations dealt with in this study, but 
it has been found that his ability is de- 
pendent upon a complex of factors. Posses- 
sion of terms with which to express a rela- 
tion is not an adequate criterion of the 
maturity of his concept. At times differ- 
entiation of relationship in the child's con- 
cept is not sufficiently complete to war- 
rant his use of a specific relational tern, 
even though he be in possession of it. Among 
those interested in the language development 
of children, understanding is thought to 
precede verbal expression. This holds true 
for the meaning of most single words but in 
cases where words are grouped in order to 
serve as conveyance for a given relation, 
definite concepts lag far behind the knowl- 
edge of words necessary for their expression, 
Throughout this study, the illogical, irra- 
tional expressions have repeatedly been 
voiced in the same words essential for cor- 
rect, logical response, 

In the adult, expressive ability depends 
upon the number of words he possesses, Af- 
ter a certain number is reached, the rich- 
ness of his expression is dependent quite as 
much upon the number of uses to which he 
puts his words, Vocabulary range is no 
doubt, a matter of greater significance in 
the child's ability to express himself than 
it is in the adult. Yet even in children 
from two to six expressive ability is de- 
pendent in part upon the varied use of words, 
Viewed in this light, vocabulary extent is 
not so important in the study of the child's 
concepts of relation, 
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Williams! modified the Smith® vocabulary 
form by using eighty-four of the original 203 
words, This list of eighty-four words com 
prised the test given to the eighty-three 
children used throughout this study of con- 
cepts of relation. The results of the test 
are given in Table VIII. The increase in 
vocabulary parallels increase in both mental 
and chronological age, 


TABLE VIII 


ESTIMATED VOCABULARY EXTENT Oh THE SMITH- 
WILLIAMS VOCABULARY TEST 



































Mean 
Age Range of 
Estimated | Mean Esti- 
Group|,,| 3 Chil- | Number of | mated Nun- 
ii dren Words ber of Words 
o| 8 
>| = 
Chronological Age Groups 
I |3] 0 15 816-2064 1507 
II 4; 0 25 1392-2976 2148 
III 5| 1 19 1776-3120 2527 
IV |}6/] 1 24 2256-3600 3054 
Mental Age Groups 
I 3) 11 13 816-2016 1456 
II 5] 0 15 1392-2448 2023 
III 6} 1 24 1776-3264 2385 
ae 617i 8 19 2256-3418 2867 
7, LT 10 3024-3600 3254 











SUMMARY AND CONCLUSIONS 


The purpose of this study was to discover 
and analyze the trend of development in the 
verbalized concepts of pre-school children 
pertaining to relations of time, space, num- 
ber, part-whole, discordance, and cause, 
The related factors of mental age and vdécab- 
ulary extent were also studied, 

Eighty-three children, two to six years 
of age, from the pre-school laboratories of 
the Iowa Child Welfare Research Station were 
used in the study. Six series of questions, 
each dealing with one of the relations men- 
tioned, were asked each child individually. 
Most of the conversation was recorded on 
dictaphone records by an electric recording 
machine and later was transcribed. The bal- 
ance was recorded by the experimenter on 
forms prepared for the purpose. 





1. Harold M. Williams, A Modified Porm of the Smith Vocabulary Test. Unpublished investigation, State University of 
Iowa, 1952. 


2. Madorah Elizabeth Smith, An Investigation of the bevel ogen of the Sentence and the Extent of Vocabulary in Young 
Children. University of Iowa Studies, Studies in Child Welfare, III, No. 5, (1926), p. 92. 
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The results indicate that each series of 
questions, dealing with a particular rela- 
tion, yields gradations of maturity affected 
more by mental age than by chronological age. 

In the relation of time there was progres 
sion with age through the successive steps 
of "I don't know," being told, the recogni- 
tion of a contiguous incident, a series of 
incidents, and the telling of time by the 
clock. 

With increase in age, spatial relations 
revealed greater explicitness as well as the 
ability to consider objects in relation to 
themselves, without interposing the self as 
a point of reference. 

In number relations, there was an increase 
in the ability to count, which was unaltered 
by the color, size, and shape of the objects 
counted, 

Difficulty in expressing the part-whole 
relation increased as the image upon which 
the concept depends lacked definiteness of 
outline. It was easier to conceive of a 
part of a number of blocks than to conceive 
of a part of a substance like sand, and to 
conceive of a part of the sand than a part 
of an apple. Correct expression of the part- 
whole relation was influenced strongly by the 
degree to which the situation involved was 
consistent with the child's previous experi- 
ence, 

The difficulty in the correct expression 
of the discordant relation varied with the 
discordant terms used. This difficulty de- 
creased with age. Incorrect expression 
tended to translate the discordant relation 
into terms consistent with experience. 

In the many types of response voicing 
causal relation, four stages of development 
revealed themselves: (1) The response in 
which desire, existence, and contiguity in 
space and time were interpreted as cause, 
(2) The phenomena owed their existence to 
an external consciousness, as God or man, or 
the animistic endowment of the thing itself 
with consciousness, (3) The causal relation 


was imperfectly understood, yet the mechani- 
cal connection or sources may be accurately 
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conceived as cause. (4) Statements of cause 
and effect and logical interference. 

Throughout the entire study, mental age 
played a noticeable part in the maturity of 
concepts. Juxtaposition, or the "side-by- 
sideness" of experience, in which elements 
seem to exist separately for the self in an 
additive way devoid of interrelations be- F: 
tween themselves, was most pronounced through- 
out the age range, but decreased at the up- 
per levels, 

Inability to think from a supposed pre- 
mise, as evidenced by the failure to cor- 
rectly express relations inconsistent with 
experience, was more marked at earlier lev- 
els. There was a tendency in all relations 
to interpret in terms of a single specific 
experience, 

Interjection of the ultimates, God, moral 
compulsion, and eternal existence, in the 
form of finalism, occurred with greater fre- 
quency among the older children, together 3 
with highest frequency of expressions of : 
cause and effect and logical inference, show- 
ing contradictions, and inconsistencies of 
a transition period. From this, the conclu- 
sion is drawn that the interjection of a 
mystic or divine factor, to account for the 
relations not clearly understood, consti- 
tutes a step in the normal transition from 
the psychological purposiveness of all things 
to the possessor of that purpose, and from ’ 
this to the more accurate interpretation of 3 
cause and effect, rather than the interjec- 
tion of an illogical concept by education. 
However, education, rightly applied, may 
Shorten this period beyond which the child 
must pass if higher levels of mturity are 
to be reached, 

The child achieves greater stability in 
his use of relations as he less frequently 
interprets them in the light of his own spe- 
cific experience, from which he makes gen- 
eralizations, 

[The "Journal of Experimental fducation," 
Volume I, No, 2.] 
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